
EPA Region 5 Records Ctr. 

365913 

MULTI-AREA QUALITY ASSURANCE PROJECT PLAN 

12th street Landfill Site (Operable Unit No. 4) 
and Plainwell Mill Site (Operable Unit No. 7) 

Allied Paper, Inc./Portage Creek/ 
Kalamazoo River Superfund Site 
Allegan County, Michigan 

Revision 03, Addendum 04 
June 26,2009 

Submitted in connection with Phase II Remedial Investigation Work Plan, Plainwell 
Mill and the Remedial Action Work Plan, 12* Street Landfill 

Prepared by Conestoga-Rovers & Associates 
on behalf of Weyerhaeuser Company 

JUNE 2009 
REF. NO. 56394 (3) 
This report is printed on recycled paper. 

Prepared by: 
Conestoga-Rovers 
& Associates 
261 Martindale Rd., Unit #3 
St. Catharines, Ontario 
Canada L2W 1A2 

Office; 905-682.0510 
Fax: 905«682«8818 

Wor ldwide Engineering, Environmental , Const ruct ion, and IT Services 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

TABLE OF CONTENTS 
Page 

1.0 INTRODUCTION 1 
1.1 DEVELOPMENT OF THE MULTI-AREA QAPP 2 
1.2 PROJECT SETTING 2 
1.3 APPLICABILITY OF THE MULTI-AREA QAPP 3 

2.0 SCOPE OF ACTrvrriES 5 
2.1 EMERGENCY RESPONSE ACTIVITIES AT THE 12TH STREET 

LANDFILL (OPERABLE UNIT NO. 4) 5 
2.1.1 FORMER POWERHOUSE DISCHARGE CHANNEL 6 
2.1.2 EASTERN BANK OF THE LANDFILL 7 
2.2 EMERGENCY RESPONSE ACTIVITIES AT THE FORMER 

PLAINWELL MILL BANKS (OPERABLE UNIT NO. 5) '. 8 
2.3 PREDESIGN INVESTIGATIONS FOR THE REMEDIAL DESIGN 

FOR THE 12TH STREET LANDFILL (OPERABLE UNIT NO. 4) 9 
2.3.1 EXTENT OF PAPER RESIDUALS BEYOND LANDFILL FOOTPRINT.. 11 
2.3.2 GRADING DESIGN 13 
2.3.3 LANDFILL GAS MANAGEMENT ; 13 
2.4 RI/FS AT THE PLAINWELL MILL (OPERABLE UNIT NO. 7)..' 14 
2.4.1 PHASE 2 OF ADDENDUM NO. 1 14 
2.4.2 PLAINWELL MILL RI/FS - PHASE IESHTIAL 

GROUNDWATER ASSESSMENT 15 
2.4.3 PHASE n RI WORK PLAN 16 
2.5 REMEDIAL ACTION WORK PLAN AT 12TH STREET 

LANDFILL (OPERABLE UNIT NO. 4) 19 
2.5.1 EXCAVATION ACTIVITIES 19 

3.0 DOCUMENT OVERVIEW 21 

4.0 REFERENCES 22 

56394(3) i CoNESTOGA-RovERS & ASSOCIATES 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

LIST O F FIGURES 
(foUowing text) 

FIGURE 

DATE OF 
LAST 

REVISION TITLE 

LOCATION 
OF LAST 
REVISION 

FIGURE 1-1 November 2008 SITE LOCATION MAP 

FIGURE 1-2 November 2008 ALLIED PAPER, INC./PORTAGE 
CREEK/KALAMAZOO RIVER SUPERFUND SITE 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

FIGURE 2-1 November 2008 HISTORICAL SAMPLING DATA FOR THE FORMER Rev. 02, 
POWERHOUSE DISCHARGE CHANNEL Add. 03 

FIGURE 2-2 June 2009 PROPOSED WETLAND, WOODLAND, AND 
ASPHALT PLANT AREA INVESTIGATIONS 

Rev. 02, 
Add. 03 

FIGURE 2-3 June 2009 PROPOSED LANDFILL PREDESIGN 
INVESTIGATIONS 

Rev. 02, 
Add. 03 

56394 (3) CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: Jime 26, 2009 

LIST O F ATTACHMENTS 
(following text) 

ATTACHMENT 

ATTACHMENT 1-1 

DATE OF 
LAST 

REVISION 

November 
2008 

TITLE 

LABORATORY ACCURACY AND PRECISION 
OBJECTIVES 

LOCATION 
OF LAST 
REVISION 

Rev. 02, 
Add. 03 

ATTACHMENT 1-2 November SURROGATE COMPOUND RECOVERY LIMITS Rev. 02, 
2008 Add. 03 

ATTACHMENT 1-3 

ATTACHMENT 1-4 

ATTACHMENT 1-5 

ATTACHMENT 1-6 

November 
2008 

SAMPLE CHAIN-OF-CUSTODY RECORD 

November LABORATORY QUALITY ASSURANCE 
2008 MANUAL 

November 
2008 

November 
2008 

LABORATORY SOPS 

LABORATORY POLICIES AND GUIDELINES 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

56394 (3) CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendiun Number: 04 

Revision Date: June 26, 2009 

LIST OF WORKSHEETS 
(foUowing text) 

WORKSHEET 

Worksheet #1 

Worksheet #2 

Worksheet #3 

Worksheet #4-1 

Worksheet #4-2 

Worksheet #4-3 

Worksheet #5-1 

Worksheet #5-2 

Worksheet #5-3 

Worksheet #5-4 

Worksheet #5-5 

Worksheet #6-1 

Worksheet #6-2 

Worksheet #6-3 

Worksheet #6-4 

DATE OF 
LAST 

REVISION TITLE 

June 2009 Title and Approval Page 

June 2009 Identifying Information 

June 2009 Distribution List 

April 2008 Project Personnel Sign-Off Sheet (RMT) 

June 2009 Project Personnel Sign-Off Sheet (WATS) 

June 2009 Project Personnel Sign-Off Sheet (CRA) 

September Project Organizational Chart (Emergency Response 
2007 Activities for the 12* Street Landfill and the 

Plainwell Mill Banks) 

AprU 2008 Project Organization Chart (Predesign 
Investigations for the Remedial Design for the 12* 
Street LandfUl) 

November Project Organization Chart (Phase 2 of Addendum 
2008 No. 1 [Test Pits] and PlainweU Mill RI/FS - Phase I 

Initial Groundwater Assessment) 

June 2009 Project Organization Chart (Plainwell Mill Phase II 
RI Work Plan) 

November Project Organization Chart (12* Street Landfill 
2008 Remedial Action Work Plan) 

September Communication Pathways (Emergency Response 
2007 Activities for the 12* Street LandfUl and the 

PlainweU MUl Banks) 

AprU 2008 Communication Pathways (Predesign 
Investigations for the Remedial Design for the 12* 
Street LandfUl) 

November Communication Pathways (Phase 2 of Addendum 
2008 No. 1 [Test Pits] and Plamwell MUl RI/FS - Phase I 

Initial Groundwater Assessment) 

June 2009 Communication Pathways (PlainweU MiU Phase II 
RI Work Plan) 

LOCATION 
OF LAST 
REVISION 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

56394 (3) IV CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

WORKSHEET 

Worksheet #6-5 

Worksheet #7 

Worksheet #8 

Worksheet #9-1 

Worksheet #9-2 

Worksheet #9-3 

Worksheet #9-4 

Worksheet #9-5 

Worksheet #9-6 

Worksheet #9-7 

Worksheet #10-1 

Worksheet #10-2 

Worksheet #10-3 

Worksheet #10-4 

Worksheet #10-5 

Worksheet #10-6 

Worksheet #11-1 

DATE OF 
LAST 

REVISION 

June 2009 

June 2009 

June 2009 

June 2007 

June 2007 

AprU 2008 

June 2009 

June 2009 

June 2009 

June 2009 

June 2007 

September 
2007 

AprU 2008 

November 
2008 

June 2009 

June 2009 

September 
2007 

TITLE 

Communication Pathways (12* Street LandfiU 
Remedial Action Work Plan) 

Persormel ResponsibUities and Qualifications 

Special Persormel Training Requirements 

Project Scoping Session Participants Sheet (May 8, 
2007) 

Project Scoping Session Participants Sheet (June 6, 
2007) 

Project Scoping Session Participants Sheet 
(December 7, 2007) 

Project Scoping Session Participants Sheet 
Ganuary 9, 2008) 

Project Scoping Session Participants Sheet (June, 
2008) 

Project Scoping Session Participants Sheet 
(May/June, 2009) 

Project Scoping Session Participants Sheet (AprU-
June, 2009) 

Problem Definition - DQOs (Emergency Response 
Activities in the Former Powerhouse Discharge 
Channel) 

Problem Definition - DQOs (Emergency Response 
on the Plainwell MUl Banks) 

Problem Definition - DQOs (Predesign 
Investigations for the Remedial Design for the 12* 
Street LandfUl) 

Problem Definition - DQOs (Phase 2 of Addendimi 
No. 1 [Test Pits] and Plainwell MiU m / F S - Phase I 
Initial Groundwater Assessment) 

Problem Definition - DQOs (Plainwell MUl Phase II 
RI Work Plan) 

Problem Definition - DQOs (12* Street LandfUl RA 
Work Plan) 

Project Quality Objectives/Systematic Planning 
Process Statements (Emergency Response Activities 
in the Former Powerhouse Discharge Channel) 

LOCATION 
OF LAST 
REVISION 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

56394(3) CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

WORKSHEET 

Worksheet #11-2 

Worksheet #11-3 

Worksheet #11-4 

Worksheet #11-5 

Worksheet #11-6 

Worksheet #12-1 

Worksheet #12-2 

Worksheet #12-3 

Worksheet #12-4 

Worksheet #12-5 

Worksheet #12-6 

Worksheet #12-7 

Worksheet #12-8 

Worksheet #12-9 

Worksheet #12-10 

Worksheet #12-11 

Worksheet #12-12.. 

DATE OF 
LAST 

REVISION 

September 
2007 

April 2008 

November 
2008 

June 2009 

June 2009 

June 2009 

June 2009 

Jvme 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

...June 2009 

TITLE 

Project QuaUty Objectives/Systematic Planning 
Process Statements (Emergency Response on the 
PlainweU MiU Bariks) 

Project QuaUty Objectives/Systematic Planning 
Process Statements (Predesign Investigations for the 
Remedial Design for the 12* Street LandfiU) 

Project QuaUty Objectives/Systematic Plarming 
Process Statements (Phase 2 of Addendiun No. 1 
[Test Pits] and Plainwell MiU RI/FS - Phase I Irutial 
Groundwater Assessment) 

Project QuaUty Objectives/Systematic Planning 
Process Statements (PlainweU MiU Phase II RI Work 
Plan) 

Project QuaUty Objectives/Systematic Planning 
Process Statements (12* Street LandfUl RA Work 
Plan) 

Measurement Performance Criteria (PCBs - Surface 
Water) 

Measurement Performance Criteria (Wet Chemistry 
- Surface Water) 

Measurement Performance Criteria (PCBs -
Soil/Sediment) 

Measurement Performance Criteria (PCBs - Free 
Product) 

Measurement Performance Criteria (TAL Metals -
Groundwater / SPLP Metals - SoU) 

Measurement Performance Criteria (TAL Metals -
SoU) 

Measurement Performance Criteria (Cyanide -
Groundwater) 

Measurement Performance Criteria (Cyanide - Soil) 

Measurement Performance Criteria (Low-Level 
Mercury - Groundwater) 

Measurement Performance Criteria (SVOCs -
Groundwater) 

Measurement Performance Criteria (SVOCs - Soil) 

Measurement Performance Criteria (VOCs -
Groundwater) 

LOCATION 
OF LAST 
REVISION 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

56394 (3) VI CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: Jvme 26, 2009 

WORKSHEET 

Worksheet #12-13 

Worksheet #12-14 

Worksheet #12-15 

Worksheet #12-16 

Worksheet #12-17 

Worksheet #13-1 

Worksheet #13-2 

Worksheet #14 

Worksheet #15-1 

Worksheet #15-2 

Worksheet #15-3 

Worksheet #15-4 

Worksheet #16-1 

Worksheet #16-2 

Worksheet #16-3 

Worksheet #16-4 

Worksheet #16-5 

Worksheet #16-6.^-" 

DATE OF 
LAST 

REVISION 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2007 

September 
2007 

AprU 2008 

November 
2008 

June 2009 

. June 2009 

TITLE 

Measurement Performance Criteria (VOCs - SoU) 

Measurement Performance Criteria (DRO & GRO -
SoU) 

Measurement Performance Criteria (Wet Chemistry 
-SoU) 

Measurement Performance Criteria (Low Level 
Merciuy and Methyl Mercury - Surface Water) 

Meastorement Performance Criteria (PCBs- Surface 
Water) 

Secondary Data Criteria and Limitations (12* Street 
LandfiU) 

Secondary Data Criteria and Limitations (PlainweU 
MUl) 

Summary of Project Tasks 

Reference Limits and Evaluation (Surface Water) 

Reference Limits and Evaluation (SoU/Sediment) 

Reference Limits and Evaluation (Groundwater) 

Reference Limits and Evaluation (Free Product) 

Project Schedule/Timeline (Envergency Response 
Activities in the Former Powerhouse Discharge 
Charmel) 

Project Schedule/Timeline (Emergency Response 
Activities on the PlainweU MUl Banks) 

Project Schedule/Timeline (Predesign 
Investigations for the Remedial Design for the 12* 
Street LandfUl) 

Project Schedule/Timeline (Phase 2 of Addendum 
No. 1 [Test Pits] and PlainweU MUl RI/FS - Phase I 
Irutial Groundwater Assessment) 

Project Schedule/TimeUne (Plainwell MiU Phase II 
RI Work Plan) 

Project Schedule/TimeUne (12* Street Landfill RA 
Work Plan) 

LOCATION 
OF LAST 
REVISION 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, . 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

1 56394 (3) VII CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

WORKSHEET 

Worksheet #17-1 

Worksheet #17-2 

Worksheet #17-3 

Worksheet #17-4 

Worksheet #17-5 

Worksheet #17-6 

Worksheet #18-1 

Worksheet #18-2 

Worksheet #18-3 

Worksheet #18-4 

Worksheet #18-5 

Worksheet #19 

Worksheet #20 

Worksheet #21 

Worksheet #22 

Worksheet #23 

Worksheet #24 .. 

DATE OF 
LAST 

REVISION 

June 2007 

September 
2007 

AprU 2008 

June 2009 

June 2009 

November 
2008 

September 
2007 

AprU 2008 

November 
2008 

June 2009 

June 2009 

November 
2008 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

TITLE 

Sampling Design and Rationale (Former 
Powerhouse Discharge Channel) 

Sampling Design and Rationale (Emergency 
Response on the PlainweU MUl Banks) 

Sampling Design and Rationale (Predesign 
Investigations for the Remedial Design For the 12* 
Street LandfUl) 

Sampling Design and Rationale (Phase 2 of 
Addendum No. 1 [Test Pits] and PlainweU MiU 
RI/FS - Phase I Initial Groundwater Assessment) 

Sampling Design and Rationale (PlainweU MUl 
Phase n RI Work Plan) 

Sampling Design and Rationale (12th Street 
LandfUl) 

Sampling Locations and Methods/SOP 
Requirements (Emergency Response Activities) 

Sampling Locations and Methods/SOP 
Requirements (Predesign Investigations for the 
Remedial Design For the 12* Street LandfiU) 

Sampling Locations and Methods/SOP 
Requirements (Phase 2 of Addendum No. 1 [Test 
Pits] and PlainweU MUl RI/FS - Phase I Initial 
Groundwater Assessment) 

Sampling Locations and Methods/SOP 
Requirements (Plainwell MiU Phase II RI Work 
Plan) 

SampUng Locations and Methods/SOP 
Requirements (12* Street LandfUl RA Work Plan) 

Analytical SOP Requirements 

Field QuaUty Control Sample Summary 

Project Sampling SOP Reference 

Field Equipment CaUbration, Maintenance, Testing, 
and Inspection 

Analytical SOP References 

Analytical Instrument CaUbration 

LOCATION 
OF LAST 
REVISION 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

56394 (3) VIII CONESTOGA-ROVERS & ASSOCIATES r 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

WORKSHEET 

Worksheet #25 

Worksheet #26 

Worksheet #27 

DATE OF 
LAST 

REVISION 

June 2009 

June 2009 

June 2009 

Worksheet #28-1 June 2009 

TITLE 

Analytical Instrument and Equipment Maintenance, 
Testing, and Inspection 

Sample Handling System (WATS) 

Sample Custody Requirements 

QC Samples - PCBs (Surface Water/ Groundwater) 

Worksheet #28-2 June 2009 QC Samples - TSS (Surface Water) 

Worksheet #28-3 June 2009 

Worksheet #28-4 June 2009 

Worksheet #28-5 June 2009 

Worksheet #28-6 June 2009 

Worksheet #28-7 June 2009 

Worksheet #28-8 June 2009 

QC Samples - Phosphorus (Surface Water) 

QC Samples - PCBs (SoU/Sediment) 

QC Samples - PCBs (Free Product) 

QC Samples - TAL Metals (Groundwater) 

QC Samples - TAL Metals (SoU/SPLP) 

QC Samples - Cyanide (Groiondwater) 

Worksheet #28-9 June 2009 QC Samples - Cyaiude (SoU) 

Worksheet #28-10 Jvme 2009 
QC Samples - Low-Level Mercury (Surface 
Water/ 'Groundwater) 

Worksheet # 28-11 June 2009 QC Samples - SVOCs (Groundwater) 

Worksheet #28-12 June 2009 QC Samples - SVOCs (Soil) 

Worksheet #28-13 June 2009 QC Samples - VOCs (Groundwater) 

Worksheet #28-14 June 2009 QC Samples - VOCs (Soil) 

Worksheet #28-15 June 2009 

Worksheet #28-16 June 2009 

QC Samples - DRO and GRO (SoU) 

QC Samples - Hardness (Surface Water) 

LOCATION 
OF LAST 
REVISION 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

56394 (3) CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26,2009 

WORKSHEET 

Worksheet #28-17 

Worksheet #28-18 

Worksheet #28-19 

Worksheet #28-20 

Worksheet #28-21 

Worksheet #29 

Worksheet #30 

Worksheet #31-1 

Worksheet #31-2 

Worksheet #31-3 

Worksheet #31-4 

Worksheet #31-5 

Worksheet #32-1 

Worksheet #32-2 

Worksheet #32-3 

Worksheet #32-4 

Worksheet #33 

Worksheet #34 

DATE OF 
LAST 

REVISION 

June 2009 

June 2009 

June 2009 

June 2009 

June 2009 

June 2007 

June 2009 

AprU 2008 

AprU 2008 

November 
2008 

June 2009 

June 2009 

AprU 2008 

AprU 2008 

June 2009 

June 2009 

June 2009 

June 2009 

TITLE 
QC Samples - Methyl Mercury (Surface Water/ 
Groundwater) 

QC Samples - Phosphorus (SoU) 

QC Samples - Ammonia - N (Soil) 

QC Samples - Nitrate - N (SoU) 

QC Samples - Nitrite - N (SoU) 

Project Documents and Records 

Analytical Services 

Planned Project Assessments (Emergency Response 
Activities) 

Planned Project Assessments (Predesign 
Investigations for the Remedial Design For the 12* 
Street LandfUl) 

Planned Project Assessments (Phase 2 of 
Addendiun No. 1 [Test Pits] and PlainweU MiU 
RI/FS - Phase I Initial Groundwater Assessment) 

Planned Project Assessments (Plainwell MiU Phase 
n RI Work Plan) 

Planned Project Assessments (12* Street LandfiU 
RA Work Plan) 

Assessment Findings and Corrective Action 
Responses (Emergency Response Activities) 

Assessment Findings and Corrective Action 
Responses (Predesign Investigations for the 
Remedial Design For the 12* Street LandfUl) 

Assessment Findings and Corrective Action 
Responses (PlainweU MUl Phase II RI Work Plan) 

Assessment Findings and Corrective Action 
Responses (12* Street LandfUl RA Work Plan) 

QA Management Reports 

Verification (Step I) Process 

LOCATION 
OF LAST 
REVISION 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 02, 
Add. 03 

Rev. 02, 
Add. 03 

56394 (3) CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

WORKSHEET 

Worksheet #35 

Worksheet #36 

Worksheet #37 

DATE OF 
LAST 

REVISION 

June 2009 

June 2009 

June 2009 

TITLE 

VaUdation (Step I) Process 

Validation (Steps Ila and lib) Summary 

UsabUity Assessment 

LOCATION 
OF LAST 
REVISION 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

Rev. 03, 
Add. 04 

56394 (3) XI CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

LIST OF ACRONYMS AND ABBREVIATIONS 

Ug/L micrograms per liter 

|j,g/kg micrograms per kUogram 

AA atomic absorption 

ARAR AppUcable, or Relevant and Appropriate Requirement 

ASTM American Society for Testing and Materials 

BFB p-bromofluorobenzene 

BNA base-neutral-acid extractable 

CAS Columbia Analytical Services 

CCB continuing caUbration blank 

CCC caUbration check compovmd 

CCV continuing caUbration verification 

CD Consent Decree 

CFR Code of Federal Regulations 

CLP Contract Laboratory Program 

COC Chain-of-Custody 

COPC constituent of potential concem 

CRA Conestoga-Rovers & Associates 

CVAA cold vapor atomic absorption 

DFTPP decafluorotriphenylphosphine 

DI deionized 

DO dissolved oxygen 

DQI data quaUty indicators 

DQO Data QuaUty Objective 

ECD electron captiore detector 

EDD electronic data deliverable 

Eh redox 

FB field blank 

FS FeasibUity Study 

FSP Field Sampling Plan 

GC/MS gas chromatograph/mass spectrophotometer 

GRCC Generic Residential Cleanup Criteria 

HSP Health and Safety Plan 

ICB initial caUbration blank 

ICP inductively coupled plasma 

ICPMS T" inductively coupled plasma mass spectroscopy 

56394(3) XII CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

LIST OF ACRONYMS AND ABBREVIATIONS 
(Continued) 

ICS i., interface check samples 

ICV initial caUbration verification 

IDW investigation-derived waste 

kg kilogram 

KRSG Kalamazoo River Study Group 

L Uter 

LCS laboratory control sample 

LCSD laboratory control sample dupUcate 

LRA Unear range analysis 

MDEQ Michigan Department of Envirorunental QuaUty 

MDL Method Detection Limit 

MS matrix spike 

MS/MSD matrix spike/matrix spike dupUcate 

MSD matrix spike dupUcate 

NCP National Contingency Plan 

NIST National Institute of Standards and Technology 

NTU nephelometric turbidity unit 

OSC On-Scene Coordinator 

PAH polycycUc aromatic hydrocarbon 

PCB polychlorinated biphenyl 

pH negative logarithm (base 10) of hydrogen ion activity 

PID photoionization detector 

PQO Project QuaUty Objective 

POTW pubUcly-owned treatment works 

PM Project Manager 

QA quaUty assurance 

QA / QC quaUty assurance / quaUty control 

QAPP QuaUty Assurance Project Plan 

QC quaUty control 

QL Quantitation Limit 

RASs routine analytical service 

RCRA Resource Conservation and Recovery Act 

RD / RA Remedial Design / Remedial Action 
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LIST OF ACRONYMS AND ABBREVIATIONS 
(Continued) 

RF response factor 
RI Remedial Investigation 
RI/FS Remedial Investigation/FeasibiUty Study 
ROD Record of Decision 
RPD relative percent difference 
RL reporting limit 
RPM Remedial Project Manager 
RSD relative standard deviation 
RT retention time 
SAP SampUng and Analysis Plan 
SAS special analytical services 
SOP standard operating procedure 
SOW Statement of Work 
SPCC system performance check compound 
SRI/FS Supplemental Remedial Investigation/FeasibUity Study 
SRM standard reference material 
SW846 Test Methods for Evaluating SoUd Waste, 1996 
TAL Target Analyte List 
TCL Target Compound List 
TCLP Toxicity Characteristic Leaching Procedure 
TCRA Time-Critical Removal Action 
TEMP temperature 
TB tirip blank 
TSS Total suspended solids 
U.S. EPA United States Envirorunental Protection Agency 
UFP Uniform Federal PoUcy 
VOC volatile organic compound 
WATS Weyerhaeuser Analytical Testing Services 
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1.0 INTRODUCTION 

On February 22, 2005, Weyerhaeuser Company (Weyerhaeuser) entered into a Consent 
Decree (CD) with the United States Environmental Protection Agency (U.S. EPA) for the 
Design and Implementation of Certain Response Activities at the 12* Street LandfUl site 
(Operable Unit No. 4) and the PlainweU MiU site (Operable Unit No. 7). Both sites are 
part of the AUied Paper, Inc./Portage Creek/Kalamazoo River Superfund site 
(Figure 1-1), which is located in southwestern Michigan. A Statement of Work (SOW) 
for the Remedial Design/Remedial Action (RD/RA) at the 12* Street LandfiU site was 
attached to the CD. A SOW for the Remedial Uivestigation/FeasibiUty Study (RI/FS) at 
the Plainwell Mill site was subsequently issued by the U.S. EPA, with an effective date 
of August 17,2006. 

In late February 2007, the U.S. EPA autiiorized a Time-Critical Removal Action (TCRA) 
to remove polychlorinated biphenyl (PCB)-contaminated sediment in the former 
PlainweU Impoundment (a section of Operable Urut#5 of the AUied Paper/Portage 
Creek/Kalamazoo River Superfund Site). This work was authorized through an 
adnunistrative settlement agreement and Order on Consent for Removal Action 
(V-W-07-C-8-63). As part of the TCRA, the earthen section of the PlainweU Dam was 
removed and the Kalamazoo River was rerouted through the former powerhouse 
discharge channel. The 12* Street LandfiU abuts the river and is located directly 
downstream of the earthen section of the PlainweU Dam on the westem side of the 
former powerhouse discharge channel. The PlainweU MUl also abuts the Kalamazoo 
River and PCB-containing materials have been documented along the riverbank at the 
MUl. The change in the Kalamazoo River channel wUl result in an increased river 
gradient and higher velocities upstream and along the rerouted channel (USGS, 2004 
and USDA, 2004) and are expected to flush residuals in the former powerhouse 
discharge channel downstream and erode bank material in the area of the MUl. Thus, 
the scope of the TCRA activities included actions or occurrences that threatened releases 
of waste material (as defined in the CD) from both the 12* Stieet LandfiU and the 
PlainweU MUl properties. Since any such release may present an irrvmediate threat to 
pubUc health or welfare of the environment, Weyerhaeuser was authorized to conduct 
several emergency response actions in conjunction with completing the required work 
under the CD. 
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The U.S. EPA requires that aU envirorunental morutoring and measurement efforts 

mandated or supported by the U.S. EPA participate in a centrally managed quality 

assurance program. Any party generating data under this program has the 

responsibUity to implement minimum procedures to ensure that the precision, accuracy, 

completeness, and representativeness of the data are known and documented. To 

ensure that this responsibUity is met uniformly, a written QuaUty Assvrrance Project Plan 

(QAPP) must be prepared for each project. 

This Multi-Area QAPP presents the objectives, organization, functional activities, and 

specific quality assurance (QA) and quaUty control (QC) activities associated with 

implementing the projects that are described in Section 2. This QAPP also describes the 

specific protocols that wUl be foUowed for sampling, sample handling and storage, 

chain-of-custody, and laboratory analysis. This Multi-Area QAPP wiU be mocUfied in 

the future as other sampling programs are identified or defined (e.g., additional 

worksheets, such as Problem Definition-DQOs [Worksheet No. 10], wiU be inserted to 

describe the project sampUng objectives and sampling program). 

1.1 DEVELOPMENT OF THE MULTI-AREA QAPP 

This QAPP has been prepared in accordance with the Uniform Federal PoUcy for 

QuaUty Assurance Project Plans (UFP-QAPP), Manual VI, March 2005 (U.S. EPA, 

2005a), and the Uniform Federal PoUcy for QuaUty Assurance Project Plans, Part 2B, 

QuaUty Assurance/QuaUty Control (QA/QC) Compendium: Minimum QA/QC 

Activities VI, March 2005 (U.S. EPA, 2005b). 

AU QA/QC procedures performed under this QAPP wiU be in accordance with 

appUcable professional technical standards, U.S. EPA requirements, other pertinent 

government regulations and guidelines, and the specific project goals and requirements. 

1.2 PROTECT SETTING 

The AlUed Paper, Inc./Portage Creek/Kalamazoo River Superfund site is located in 

southwestern Michigan. The site includes five disposal areas, five paper mill properties, 

an approximately 80-mUe stretch of the Kalamazoo River from Morrow Dam to Lake 

Michigan,-and:a3-mUe stretch of Portage Creek. The primary siteicpntaminant is PCBs, 
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a hazardous substance and probable human carcinogen. PCBs were introduced to 
Portage Creek and the Kalamazoo River through past discharges and disposal of 
PCB-contaminated residuals. 

The 12* Street LandfiU and PlainweU MiU sites are located in AUegan County, Michigan 
(Figure 1-2). The 12* Street LandfiU is located in Otsego Township (Section 24, 
Township IN, Range IIW), and the PlainweU MUl is located in the City of PlainweU 
(Section 30, Township IN, Range IIW). Both sites are located adjacent to the Kalamazoo 
River, with the 12* Street LandfiU located approximately 1% mUes northwest and 
downstream of the PlainweU MUl site. The 12* Street LandfiU site encompasses 
approximately 6.5 acres and is situated on roughly a 24-acre property that is bordered to 
the east by woodlands and a former hydroelectric powerhouse discharge channel on the 
Kalamazoo River, to the north and west by wetlands, to the south and southwest by a 
asphalt plant mining operation, and to the south and southeast by industriaUy 
developed lands and the PlainweU Dam (which is scheduled to be removed as part of 
the U.S. EPA-approved TCRA m 2007-2008). The PlamweU MUl site encompasses 
approximately 36 acres and is bordered by the Kalamazoo River to fhe north, the 
PlainweU central business district to the east, residential properties to the south, and 
commercial properties and the City of PlainweU wastewater treatment plant to the west. 

PlainweU, Inc., is the current owner of the 12* Street LandfiU property, although 
PlainweU, Inc., is a barikrupt entity with no ongoing business operations. Weyerhaeuser 
is currentiy in negotiations with PlainweU, Inc., to take ownership of the 12* Street 
LandfiU property. The mill property has been vacant since the former Simpson 
Plainwell Paper Company filed for bankruptcy in 2000. The City of PlainweU is the 
current owner of the PlainweU MUl property, having purchased the property out of the 
PlainweU MUl bankruptcy in 2006. Weyerhaeuser owned and operated the mUl and the 
landfUl for approximately a 9-year period, between 1961 and 1970. During that time, 
dewatered sludge from wastewater treatment operations was excavated from lagoons 
on the mUl property and transported for disposal at the 12* Street LandfiU site. 

1.3 APPLICABILITY OF THE MULTI-AREA QAPP 

This Multi-Area QAPP is appUcable for work to be performed by Weyerhaeuser and its 
. representatives.-.within, the AlUed Paper, Inc./Portage Creek/Kalamazoo River 
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Superfund site. The work activities wUl include tasks conducted by Weyerhaeuser 

under its 2005 CD with the U.S. EPA, as may be amended or modified, at the foUowing 

sites: 

1. 12* Street LandfUl (Operable Urut No. 4) 

2. PlaUiweU MUl (Operable Unit No. 7) 

Additional areas may be addressed in the future through modifications of this Multi-

Area QAPP. This QAPP may be updated to address additional emergency activities 

and/or to integrate appUcable workplan activities as required under the CD. 

In September 2007, this QAPP was amended to include the removal of residuals and 

sediment along certain sections of the banks along the PlainweU MiU property. As 

defined in the 2005 CD, the Umits of the PlainweU MiU Operable Unit (OU-7) extend to 

the top of the riverbank. Consequently, the banks of the nuU property are part of the 

Kalamazoo River Operable Unit (OU-5). 

In Tune 2009, the QAPP was amended to include the sampling and analysis activities 

associated with the Phase II RI Work Plan at the Plainwell MUl and the removal of paper 

residuals from outside of the landfiU footprint as part of the Remedial Action (RA) at the 

12* Street Landfill. At that time modifications were made to the QAPP to reflect the 

change in Project Coordinator as defined in the 2005 CD from RMT to Conestoga-Rovers 

& Associates (CRA). 
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2.0 SCOPE OF ACTIVITIES 

The subsections below provide a summary of the scope for each project conducted 

under this Multi-Area QAPP to date, as weU as new projects being added in this version. 

These projects include the foUowing: 

1. Emergency response activities in the former powerhouse discharge channel at 

the 12* Street LandfiU (as described in Revision 00, June 2007, and Revision 01, 

August 2007) 

2. Emergency Response activities on portions of the riverbank along the PlainweU 

MiU (as described in Revision 02, Addendum 01, September 2007) 

3. Predesign investigations for the remecUal design for the 12* Street LandfiU 

(added in this x-̂ oroion of the Multi Area QAPP [i.e., as described in Revision 02, 

Addendum 02, February 2008]) 

4. RI/FS activities at the PlainweU Mill (as described in Revision 02, Addendum 

No. 3, November 2008, and updated in Revision 03, Addendum No. 4, Tune 2009) 

5. Remedial Action Implementation activities at the 12* Street LandfUl (added in 

tills update to the Multi-Area QAPP, Revision 03, Addendimi No. 4, Tune 2009). 

The summaries of projects included in previous versions of this dociunent have not been 

revised or deleted. As new projects are initiated, new information wUl be added to this 

Multi-Area QAPP to cover the new projects, and a new addendum number wUl be 

assigned to the document (e.g., Addendum 02 wUl be updated to Addendum 03, and so 

on). If information included in a previous version of this document is changed, a new 

revision number wiU be assigned (e.g.. Revision 02 wiU be updated to Revision 03, and 

so on). 

2.1 EMERGENCY RESPONSE ACTIVITIES AT THE 12TH STREET 
LANDFILL (OPERABLE UNIT NO. 4) 

Weyerhaeuser has not yet received a formal notification from the U.S. EPA to proceed 

' with-the'12*'Sti:eet LandfiU RD/RA work specified in the CD. The fuU scope of the RA 
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for the 12* Street LandfUl generaUy includes the excavation of wastewater residuals 
present outside the footprint of the landfiU (on adjacent properties and in the former 
powerhouse discharge channel); the relocation of the excavated material back into the 
landfiU, the construction of a landfiU cover and erosion protection measures, and 
various envirorunental monitoring activities. Among the paper residuals to be 
excavated are those present in the former powerhouse discharge channel (a backwater of 
the Kalamazoo'River), to the extent that these residuals are visibly contiguous with the 
landfUl. 

The TCRA in the Former PlainweU Impoundment includes the removal of the earthen 
section of the Plainwell Dam. The TCRA was approved by the U.S. EPA in February 
2007, and the specified work wUl be implemented by the Kalamazoo River Study Group 
(KRSG) in 2007 and 2008 (Arcadis BBL, 2007a). Consequently, Weyerhaeuser needs to 
conduct certain activities at the 12* Street LandfiU site under Section XVn, paragraph 67 
(Emergency Response), of Weyerhaeuser's CD with the U.S. EPA in order to 
accommodate the TCRA and to prevent erosion of the bariks of the landfiU. These 
activities include removing visible residuals in the former powerhouse discharge 
channel, cutting back the existing landfiU slope along the river, and installing erosion 
protection on the eastem bank of the 12* Street LandfiU consistent with the 
requirements of the Record of Decision (ROD). 

2.1.1 FORMER POWERHOUSE DISCHARGE CHANNEL 

The 12* Street LandfiU is situated directiy downstream of the PlainweU Dam, on the 
same side of the river as the earthen section of the dam that wiU be removed as part of 
the TCRA. After the earthen section of the PlainweU Dam is removed, the former 
powerhouse discharge charmel (currentiy a backwater) wUl become the main charmel of 
the Kalamazoo River. This wiU create a larger gradient on the river with resultant 
higher flow velocities and greater shear stresses (i.e., erosion potential) in the former 
powerhouse discharge charmel and on various bank areas upstream of the current 
PlainweU Dam. The change wUl also alter flood concUtions near the landfill. Without 
action, the charmel rerouting wUl resuspend and redistribute paper residuals that are 
present in the discharge charmel, including residuals that may be contiguous with the 
12* Street LandfUl. The modified flow is also modeled to increase shear stresses along 
the riverbank adjacent to the 12* Street LandfiU, resiUting in possible destabilization of 
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the banks and increased erosion. To prevent this from occurring, Weyerhaeuser plans to 
perform the foUowing activities: 

• Conduct bathymetric and visual sediment assessments to deterrrune the visual 
characteristics of the sediment and the depth of water in the former powerhouse 
discharge charmel (RMT, 2007a). Use this information, in conjunction with 
previously avaUable information (G&M, 1994; U.S. EPA, 2004), to estimate the extent 
of visual wastewater residuals that are contiguous with the 12* Street LandfUl, 
present in the charmel sediment, and subject to mobiUzation once the Kalamazoo 
River is rerouted. 

• Excavate visible wastewater residuals that are contiguous with the 12* Street 
LandfUl and present in the charmel sediment. Dewater the sediment, and treat and 
sample water from the dewatering process before discharge back to the Kalamazoo 
River. Dispose the excavated sediment in the 12* Street LandfiU. 

• Collect post-excavation corifirmation samples in the former powerhouse discharge 
charmel to corvfirm that wastewater residuals that are visibly contiguous with the 
landfiU have been removed, and that PCB concentrations in the excavated area are 
below 4 mg/kg. 

The locations and concentration ranges of data coUected previously at the site, as weU as 
an indication of whether residuals were observed, are Ulustrated on Figure 2-1. 

2.1.2 EASTERN BANK OF THE LANDFILL 

As stated in Subsection 2.1.1, after the earthen section of the PlainweU Dam is removed, 
the former powerhouse discharge charmel wiU become the main channel of the 
Kalamazoo River. This will create higher velocities and greater shear stresses (i.e., 
erosion potential), as weU as altered flood conditions along the eastem barUc of the 12* 
Street LandfUl. Without action, the channel rerouting could erode mixed fUl/paper 
residuals at the toe of the eastem landfiU bank and may lead to instabUity of the bank. 
Moreover, certain components of the ROD, such as cutting back the sideslope of the 
landfiU along the river and creating space for an access road along the river, are more 
effectively and efficiently implemented in conjunction with the work in the former 
discharge charmel. Consequently, .Weyerhaeuser plans to perform the foUowing 
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activities that are required by the ROD for the 12* Street LandfiU as part of an 
Emergency Response Action: 

• Cut back the existing slope of the 12* Street LandfiU along the river to create a more 
stable angle and to provide a buffer zone to ensure that, once the final cover system 
is instaUed, there is no direct contact between the paper residuals in the landfiU and 
the Kalamazoo River/former powerhouse cUscharge charmel, and to provide space 
for an access road along the riverfront. The excavated mixed fiU/paper residuals 
from the eastem bank wiU be disposed in a designated area on top of the 12* Street 
LandfUl. 

• InstaU erosion protection on the newly graded eastem bank of the landfUl to provide 
protection from a 500-year flood event. 

Geotechnical borings have been instaUed in preparation for this work (RMT, 2007b). 
Consistent with the requirements of the ROD, no envirorunental samples are planned in 
connection with the above work at the 12* Street LandfiU. 

The final cover over the landfiU, along with the other components of the landfiU remedy, 
wUl be designed and installed in a manner and time frame consistent with the CD. 

2.2 EMERGENCY RESPONSE ACTIVITIES AT THE FORMER 
PLAINWELL MILL BANKS (OPERABLE UNIT NO. 5) 

Weyerhaeuser has been authorized by the U.S. EPA to conduct Emergency Actions at 
two separate locations adjacent to the Kalamazoo River under Paragraph 67 of their 2005 
CD. As part of the Emergency Action for the former powerhouse charmel at the 12* 
Sti-eet LandfUl (Operable Unit 04), Multi-Area QAPP and Field SampUng Plan (FSP) 
were submitted and approved (approval letter from Michael Berkoff, dated July 24, 
2007). On Jvme 29, 2007, the U.S. EPA also authorized Weyerhaeuser to take actions to 
prevent, abate, or minimize a release or potential release of hazardous substances from 
the former PlainweU MUl banks. The former PlainweU MUl banks are considered part of 
the Kalamazoo River operable unit (Operable Unit 05). 

The foUowing objectives have been developed for the Emergency Action along the 
former PlainweU MUl banks: 
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• Remove or contain visible paper residuals and address previously identified areas of 

reported PCBs concentrations of greater than 50 m g / k g in soUs/sediments along the 

former PlainweU MUl banks to a target concentration of 4 mg/kg. 

• Reconstruct bank, as needed, to minimize future release of PCBs. 

• Reconfigure bank to Umit upland cutbacks into former PlainweU MUl property and 

place erosion controls to provide comparable stabUity to pre-excavation conditions. 

To achieve the excavation objectives stated above, physical and analytical data from 

previous investigations performed on sediments, bank soUs, and floodplain soUs were 

reviewed to identify and deUneate specific areas of sediment and soU to be targeted as 

part of this Emergency Action. The design approach to the Emergency Action is 

presented in a draft final PlainweU MUl Banks Emergency Action Design Report (RMT, 

2007c). Site preparation work is scheduled to begin late September 2007 with 

construction to foUow in early October. The 2,600 Unear feet of bank length has been 

divided into four zones based upon physical conditions and estimated quantity of visual 

residuals targeted for excavation. These construction zones wUl facUitate construction 

by providing an opportunity to refine the construction approach and schedule between 

each zone. 

2.3 PREDESIGN INVESTIGATIONS FOR THE REMEDIAL DESIGN 
FOR THE 12TH STREET LANDFILL (OPERABLE UNIT NO. 4) 

The 12* Street LandfiU, composed primarUy of the 6.5-acre closed landfUl and the four 

areas outside the landfill where PCB-contaminated residual material has been observed, 

is Operable Unit No. 4 (OU-4) of the AUied Paper, Inc./Portage Creek/Kalamazoo River 

Superfund Site (Kalamazoo River Superfund Site). The landfiU is situated with 17 acres 

of wetlands on an approximately 24-acre parcel. Additional portions of OU-4 that are 

located outside the landfill property include the woodland area owned by the State of 

Michigan (State) under the management of the Michigan Department of Natvural 

Resources (MDNR), the asphalt plant operation adjacent to the landfiU, and the former 

powerhouse discharge channel. Contamination in the former powerhouse discharge 

charmel was addressed as part of Emergency Actions implemented in 2007. 
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Paper residuals from the former PlainweU MUl (mUl), located in PlainweU, Michigan, 

were disposed in the 12* Street LandfUl during the period from approximately 1955 to 

1983. The landfiU reportedly also accepted soUd waste from the miU diu-ing part of its 

period of active operation. A number of investigations have been performed at the site. 

The investigations have confirmed the nature of the material in the landfiU and have 

shown that paper residuals are present in certain areas outside of the landfiU (i.e., in the 

wetiands to the north/northwest, the asphalt plant property, and the State property). 

Some of the residuals/native soU beyond the toe of the landfiU (i.e., outside the footprint 

of the landfiU) may contain PCBs at concentrations exceeding State of Michigan or 

Kalamazoo River Superfund Site-specific ecological risk-based criteria. 

A ROD for OU-4 was issued on September 28, 2001. The major components of the 

selected remedy include the foUowing: "(1) the excavation and relocation into the 

landfiU of contaminated residuals ciurently in the woodland, wetiands, and adjacent 

property, and the residuals in the former powerhouse discharge charmel that are 

contiguous with the eastern side of the landfUl, foUowed by the construction of a 

containment system; (2) the excavation and relocation into the landfiU of the east side of 

the landfiU along the former powerhouse discharge charmel to create a buffer zone 

sufficient to insure no hydraiUic connection between the wastes within the landfiU 

contairunent system and the Kalamazoo River or the former powerhouse discharge 

channel; (3) the restoration of areas excavated, cleared and grubbed, or otherwise 

affected by the remedial action; (4) the construction of a side waU containment system 

aroimd the outside of the landfiU; (5) the construction of a cover (cap) over the landfiU; 

(6) the instaUation of an appropriate groundwater monitoring network and the 

performance of long-term groundwater monitoring; (7) the performance of short-term 

surface water monitoring; (8) the placement of deed restrictions; (9) the construction of a 

fence, permanent markers, and warning signs; (10) the investigation of the need for a 

leachate coUection system and, if deemed necessary, the construction of a leachate 

collection system; and (11) the Unplementation of long-term maintenance and post-

closvu-e care." 

In January 2005, Weyerhaeuser negotiated a CD with the U.S. EPA (CivU Action 

No. 1:05-CV0003) for the design and unplementation of certain response actions at 

Operable Unit #4 and the PlainweU, Inc., MUl. These actions include the RD/RA 

activities for the 12* Street LandfiU. This revision of the Multi-Area QAPP has been 
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prepared in fvUfUlment of the requirements for an RD Workplan for the 12* Street 
LandfiU that are contained in the CD and the SOW. 

The RD Workplan for the 12* Street LandfiU includes a number of predesign 
investigations, some of which wiU involve field data coUection and visual observations. 
Field data coUection activities wUl include visual information obtained by the 
advancement of test pits, visual information obtained by the advancement of Geoprobe® 
borings, and gas concentration measurements (methane, carbon cUoxide, and oxygen) in 
existing monitoring weUs and in the Geoprobe® borings advanced as part of the 
predesign investigation. 

The field investigations wUl involve: 1) a determination of the extent of visible paper 
residuals beyond the landfUl footprint, 2) the coUection of data to support the grading 
design for the final landfill cover, and 3) the coUection of data for use in the design of a 
landfiU gas venting system. Sufficient information is avaUable from previous 
investigations to evaluate the potential need for a leachate coUection system. No 
additional field information is needed to support this objective. 

2.3.1 EXTENT OF PAPER RESIDUALS BEYOND LANDFILL FOOTPRINT 

The objectives of this investigation include the foUowing: 

Wetiand 

• To corvfirm the approximate areal extent of visible paper residuals beyond the toe of 
the landfill as deUneated based on the results from previous investigations. 

• To assess the degree of difficulty in distinguishing the visible paper residuals from 
the native soU. 

• To evaluate potential constructabiUty issues associated with working in the wetland 
north of the landfill. 

Asphalt Plant/State Properties 

• To deUneate the areal extent, and to better estimate the depth, of visible paper 
residuals oh the 'asphalt plant property to the southwest and on the State property to 
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the southeast, in order to support discussions with owners of these adjacent 
properties concerning access for conducting the remedial actions on the properties 
required by the ROD. 

The general scope of the predesign investigation includes the following activities: 

Wetland 

• Excavate approximately three test pits at the locations depicted on Figure 2-2. The 
test pits are anticipated to be approximately 10 to 15 feet long (perpendicular to the 
edge of the landfiU) and approximately 2 to 4 feet wide. The test pits wiU be 
excavated to a maximum depth of 3 feet if no paper residuals are visuaUy apparent, 
or to the bottom of visuaUy-identifiable residuals. 

Asphalt Plant/State Properties 

• Excavate approximately three test pits on the asphalt plant property, and 
approximately four test pits on the State property at the locations depicted on 
Figure 2-2. The test pits are anticipated to be approximately 10 to 15 feet long 
(perpendicvilar to the edge of the landfiU) and approximately 2 to 4 feet wide. The 
test pits wiU be excavated to a maximum depth of 3 feet if no paper residuals are 
visually apparent, or to the bottom of visuaUy-identifiable residuals. 

In the event that in-field concUtions Urrut the use of test pit excavating equipment 
(e.g., a backhoe), other tools, such as hand augers or shovels, may be used instead. In 
such instances, the U.S. EPA project manager, or designated alternate, will be 
contacted to discuss the situation and to agree on a course of action. In addition, 
Weyerhaeuser wUl conduct a kick-off meeting with the U.S. EPA and its field 
representative(s) at the outset of the predesign field investigation. During this 
meeting, the schediUe for conducting the predesign field activities and the process 
for obtaining U.S. EPA approval of field modifications wiU be reviewed. 
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2.3.2 GRADING DESIGN 

The objective of this investigation is the following: 

• To better estimate the depth of the paper residuals along the property boundaries 
with 12* Street, the asphalt plant to the southwest, and with the State property to the 
southeast, in order to reduce uncertainties in designing the final landfiU grades. 

The general scope of this investigation is the foUowing: 

• Advance approximately nine Geoprobe® borings into the 12* Street LandfiU at 
locations where fiU material is believed to extend beyond the property boundaries to 
the southwest and to the southeast (see locations on Figure 2-3). The borings wUl be 
advanced approximately 5 feet into the native soU underlying the fUl, or to refusal. 

• Advance a mirdmiun of two soU borings (RDB-10 and RDB-11) near the southern 
end of the landfiU, as shown on Figure 2-3, to corvfirm the thickness of the fiU in this 
area. Advance the borings approximately 5 feet into the native soU underlying the 
fiU or to refusal. The locations of these borings may be adjusted in the field as 
necessary to avoid imderground or aboveground utUity Unes. Additional borings 
may be instaUed to the north of the initial borings as may be deemed useful by 
Weyerhaeuser, in consultation with oversight agencies as needed, for pvuposes of 
designing the landfiU cover (e.g., if fiU material is not encoimtered at a location 
where existing data indicate that fUl is present). 

2.3.3 LANDFILL GAS MANAGEMENT 

The objective of this investigation is the following: 

• To coUect readUy accessible information about the subsurface landfiU gas conditions 
at the 12* Street LandfiU that may be useful in designing a passive gas venting 
system for the 12* Street Landfill. 

The general scope of this field investigation is the following: 

• Measure the concentrations of methane, carbon dioxide, and oxygen in the existing 
groundwater monitoring iweUs at the 12* Street LandfUl that are screened' in the 
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vadose zone (MW-6A, MW-7A, and MW-8A), and in the Geoprobe® boreholes used 

to estimate the depth of the paper residuals along the property boimdaries (see 

locations on Figure 2-3). Pressures that may have developed within the 

groundwater monitoring weUs caused by excess landfiU gas (if present) wiU also be 

measured. A passive gas venting system can be designed without the above 

information. If these data cannot be reacUly obtained, additional efforts wUl not be 

employed to coUect the information. 

2.4 RI/FS AT THE PLAINWELL MILL (OPERABLE UNIT NO. 7) 

2.4.1 PHASE 2 OF ADDENDUM NO. 1 

In a letter to Weyerhaeuser dated February 19, 2008, the U.S. EPA requested additional 

work along the former PlainweU MUl banks in response to cUscovery of elevated 

concentrations of PCBs and oUy soU encountered along the PlainweU MiU barvks during 

the separate PlainweU MUl Banks Emergency Response activities. On JiUy 15, 2008, a 

Draft Phase 2 Addendum No. 1 to the PlainweU MiU RI/FS Work Plan was prepared 

and provided to U.S. EPA for review. The U.S. EPA provided technical review 

comments on the Draft Phase 2 Addendvim No. 1 in a letter dated July 31, 2008. 

Subsequentiy, Weyerhaeuser provided response to comments and a redUned version of 

the Work Plan Addendum in a letter dated August 8, 2008. The Phase 2 of Addendvun 

No. 1 Work Plan has been designed to meet the foUowing objectives: 

1. Identify Soiu-ce: Identify, as much as possible, a Ukely cause of the oUy sheen 

observed near the former transformer pad, with focus on the possible presence of 

NAPL. 

2. Determine Relationships: Determine if there is a relationship between the oUy 

material near the transformer pad and the elevated PCB concentrations found at 

PM-SD-041, PEX-1, and PEX-2 (Figure 2). 

3. Assess NAPL: Determine whether NAPL, if present, is entering the Kalamazoo 

River. 

4. Define Nature of Contamination: Determine if the oily material present in soUs 

and fiU near the transformer pad and at locations PM-SD-041, PEX-1, and PEX-2 

contain petroleum products and /or PCBs. 

56394 (3) 14 CONESTOGA-ROVERS & ASSOCIATES 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 26, 2009 

5. Develop Next Steps: Determine immediate actions needed and how the next 

phase of investigation shoiUd be integrated with other RI activities. 

Due to the nature of the investigate areas likely to contain fiU material and or 

construction debris, test pits have been selected as the best method for successful site 

characterization. Test pits wUl be advanced to either native soUs or the water table using 

an excavator taking care to minimize site disturbances to the extent practical. 

Additional detaUs and the rationale for the proposed test pit investigation are presented 

in the Phase 2 of Addendum No. 1 Work Plan and the associated QAPP 

Worksheet #10-4. 

2.4.2 PLAINWELL MILL RI/FS - PHASE I INITIAL 
GROUNDWATER ASSESSMENT 

The PlainweU MUl RI/FS - Phase I Initial Groundwater Assessment includes a coUection 

of shaUow groimdwater samples to assess the possible presence of floating product and 

to quantify the concentrations of constituents in shaUow groundwater that may have 

been contributed by suspected or knovwi contamination present on site. The PlainweU 

Mill is located at 200 AUegan Street in PlainweU, Michigan. The Umited existing 

grovmdwater data, the generaUy permeable subsurface sands present along the 

Kalamazoo River, the site history, and the size and configuration of the PlainweU Mill 

property make a phased grovmdwater investigation especiaUy usefvU for focusing future 

data coUection activities needed to meet the overaU objectives of the reqvxired RI/FS. 

The specific objectives for the PlainweU MiU RI/FS - Phase I Initial Groundwater 

Assessment are: 

• To determine if free product is present on the groundwater table at the morutoring 

weU locations. 

• To evaluate shaUow groimdwater quaUty across the PlainweU MUl property. 

• To assess shaUow site-specific hydro-geologic characteristics that wUl be used to 

refine the cvurrent site conceptual model. 

• To determine the potential usabUity of past site data in the determination of the 

nature and extent of contamination present on the PlainweU MUl. 
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• To identify data gaps that need to be addressed during Phase II investigations of soU 

and groundwater. 

Groundwater sampled from each location wiU be analyzed for volatile organic 

compounds (VOCs), polycycUc aromatic hydrocarbons (PAHs), Resource Conservation 

and Recovery Act (RCRA) metals, and PCBs. As a frame of reference, concentrations of 

measured constituents wiU be compared to appUcable Michigan standards. 

The results of this phase of the RI wUl also be used to help assess the potential 

usefulness of groundwater results from previous environmental assessments conducted 

on the site, better define site conditions, and then aUow identification of data gaps. The' 

identified data gaps wiU then be addressed during the Phase 2 soU and groundwater 

sampUng activities expected for this site. Additional detaUs and the rationale for the 

phased groundwater assessment are presented in the PlainweU MiU RI/FS - Phase I 

Initial Grovmdwater Assessment Work Plan and the associated QAPP Worksheet #10-4. 

2.4.3 PHASE II RI WORK PLAN 

Weyerhaeuser provided the U.S. EPA with a Phase 11 Rl Work Plan for the Plainwell 

MiU on May 20, 2009. A formal notification from the U.S. EPA to proceed with 

implementation of the Work Plan has not been received yet. 

The Phase H RI Work Plan investigation was developed to meet the foUowing objectives: 

» Perform a supplemental grovmdwater investigation, developed based on the 

results of the Phase I RI grovmdwater investigation to further evaluate the nature 

and extent of impacts to grovmdwater emd their potential sources; 

» Further assess shallow, site-specific hydrogeologic characteristics and 

interconnections with the Kalamazoo River; and 

• Perform soil investigations in the former wastewater sludge and dewatering 

lagoon and aeration basin area, the area of the mill buildings, and the north 

central portion of the PlainweU MiU, to adeqviately characterize the nature and 

extent of impacts to soil m the unsaturated zone that may have occurred due to 

historical operations. 
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To facilitate the evaluation of the historical information, PlainweU MUl has been divided 

into three areas based on their locations and noted historical envirorvmental impacts. 

The three areas are the former wastewater sludge dewatering lagoons and aeration basin 

(Area 1), mUl bviilding area (Area 2), and north central portion area of the PlainweU MUl 

(Area 3). Based on the review of the historical documentations, the foUowing general 

scope of investigation has been developed to determine the potential impacts associated 

with historical activities and provide a complete assessment of the PlainweU MUl: 

• Area 1: 

o InstaUation of deep soil borings to ensure that a minimvmi of one deep 

soU boring with appropriate sample intervals is avaUable for each lagoon 

location; 

o Verification sampling at locations that exceedances noted during 

historical investigations and further characterization of soU chemistry 

across the lagoon area as needed to meet the objectives of the RI; 

o Investigation of any potential impacts associated with the aeration basin; 

o InstaUation of one monitoring weU screened within the paper waste in 

the lagoons to determine contaminate concentrations of the waste for 

comparison to the historical analytical data; 

o Re-instaUation of an existing monitoring weU located south west of the 

lagoon areas to characterize groundwater flow direction through this 

area and provide an alternate backgrovmd monitoring weU location; 

o InstaUation of a monitoring weU north of the former secondary clarifier 

to determine any potential groimdwater impacts related to prior 

discharges; 

o Soil sampling durmg instaUation of the new monitoring weUs to 

characterize potential soil impacts at these areas: and 

o Sampling of current and new monitoring weUs to determine and confirm 

groundwater impacts. 

Area 2 

CoUection of soil samples from potential contamination areas 

surrounding the historical transformer pad located in the north east 

portion of this area adjacent to the Kalamazoo River; 

Potential surficial soil sampling foUowing visual inspection of outflow 

points identified during previous investigations along the Kalamazoo 
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River to ensure capping was conducted properly and no further issues 

pertain to these ovitflows: 

o Potential surficial soil sampling following the visual inspection of the 

surface soUs surrounding the building for presence of any staining in 

relation to the historical activities; 

o Potential collection of soil samples following instaUation of one soU 

boring in the southern corner of the parking lot area adjacent to the MUl 

Race for visual inspection; 

o InstaUation of one monitoring well in the southeast portion of this area to 

determine influence of the MUl Race on the water levels at the southern 

property boundary; 

o Installation of a monitoring well adjacent to the mill buUding near the 

end of the MUl Race to further define the groundwater flow patterns at 

this area; and 

o CoUection of grovmdwater samples from existing and new monitoring 

weUs to confirm the groundwater chemistry. 

Area 3: 

o CoUection of soil samples from liistorical locations of historical 

exceedances to confirm existing analytical data; 

o InstaUation of one monitoring well to replace an existing monitoring weU 

that has been damaged beyond repair to confirm grovmdwater 

exceedances previously noted at the monitoring location; 

o InstaUation of eight soU borings in the vicinit\'^ of the former Coal Pile 

Storage area to further define the potential subsurface coal 

contamination within this area and deterrrune the locations of any 

potentially contaminated soils; 

o Collection of groundwater samples from existing and new monitoring 

wells to confirm the groimdwater chemistry at this area; 

o InstaUation of four soil borings in the vicinity of the 200,000 gaUon Fuel 

OU Tank to further define any impacts related to soU contamination 

around the fuel tank; and 

o InstaUation of one monitoring weU to confirm previous grovmdwater 

results noted in this area in the vicinity of the No. 6 Fuel Tank Area. 
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Collected soU samples wUl be analyzed for Target Compovmd List (TCL) VOCs, TCL 

SVOCs, PCBs, Target Analyte List (TAL) metals as defmed in this QAPP, Synthetic 

Precipitation Leaching Procedure (SPLP) rhetals, and general chemistry parameters-

Collected grovmdwater from monitoring locations wUl be analyzed for TCL VOCs, TCL 

SVOCs, PCBs, and TAL inorganics. In addition two surface water samples will be 

collected and analyzed for low level mercury, methyl mercury, and hardness. The 

results of these sampUng activities wUl be used to demonstrate compUance with the 

Michigan Part 201 Generic Residential Cleanup Criteria (GRCC) pvu-suant to the 

MDEQ's Sampling Strategies and Statistics Training Materials for Part 201 Cleanup 

Criteria (STM; MDEQ, 2002). 

2.5 REMEDIAL ACTION WORK PLAN AT 12TH STREET 
LANDFILL (OPERABLE UNIT NO. 4) 

Weyerhaeuser submitted the Pre-Final Design Report - Addendum No. 1 to the 

U.S. EPA on May 27, 2009 for tiie 12* Street LandfUl Operable Unit No. 4. The RA Work 

Plan wiU be submitted once the U.S. EPA has reviewed the Pre-Final Design Report 

Addendum No. 1. The scope of the RA for the 12th Street LandfiU includes excavation 

of paper residuals present outside the footprint of the landfUl (on adjacent properties), 

landfUl grading, the construction of a landfiU cover and erosion protection measures, 

and svu-face water management, landfiU gas management, construction of access road, 

abandonment of existing grovmdwater monitoring weUs, instaUation of groundwater 

monitoring wells, and various environmental monitoring activities. 

2.5.1 EXCAVATION ACTIVITIES 

The areal limits of visible paper residuals ovitside the footprint of the landfill on the 

MDNR property, the asphalt plant property, and in the wetlands were previously 

deUneated based on information obtained by Geraghty and MUler and the U.S. EPA in 

1994 and 2003. respectively (G&M, 1994b and U.S. EPA, 2004), and have been refined 

based on the findings of the predesign investigation performed by Weyerhaeviser in 

2008. Sufficient information is avaUable from previovis investigations to implement the 

excavation activities. Upon completion of the excavation activities on the MDNR 

property and the asphalt plant property to the visual extent of the distinguishable paper 

residuals, samples: of: themative soil-underlying the excavated paper residuals at the base 
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of the excavation wiU be collected and analyzed to coiTfirm the adequacy of the 
excavation activities. Collected soil samples will be analyzed for PCBs. In addition 
samples coUected from asphalt plant property wUl be analyzed for VOCs. 

This verification sampling wiU be vised to demonstiate completion with the Michigan 
Part 201 GRCC pursuant to the MDEQ's Sampling Strategies and Statistics Training 
Materials for Part 201 Cleanup Criteria (STM; MDEQ, 2002). 
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3.0 DOCUMENT OVERVIEW 

This Multi-Area QAPP has been developed in accordance with the UFP-QAPP gvudance 

(U.S. EPA, 2005a), which is composed of a series of 37 worksheets, along with a series of 

attachments. The worksheets provide information on project management, project 

objectives, measurement and data acqviisition, project assessment and oversight, and 

data review. < The attachments include chain-of-custody records, laboratory 

certifications, laboratory quaUty assurance plans, and laboratory standard operating 

procedures (SOPs). In accordance with the U.S. EPA guidance, cross-referencing is 

utUized where appUcable, in order to streamline the document. This includes providing 

references to plarming documents that are companion documents to this MvUti-Area 

QAPP. 
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2.2.4 QAPP Identifying Information 

2.3 Distribution List and Project Personnel Sign-Off Sheet 

2.3.1 Distribution List 

2.3.2 Project Personnel Sign-Off Sheet 

2.4 Project Organization 

2.4.1 Project Organization Chart 

2.4.2 Communication Pathways 

2.4.3 Personnel Responsibilities and Qualifications 

2.4.4 Special Training Requirements and Certification 

• Title and Approval Page 

• Table of Contents 

• QAPP Identifying Information 

• Distribution List 

• Project Personnel Sign-Off Sheet 

• Project Organizational Chart 

• Communication Pathways 

• Personnel Responsibilities and 
Qualifications Table 

• Special Personnel Training Requirements 
Table . 

Worksheet #1, Title and Approval Page 

The Table of Contents is provided following 
the QAPP cover page. 

Worksheet #2. Identifying Information 

Worksheet #3. Distribution List: and 
Worksheets #4-2 and #4-3, Project Personnel 
Sign-Off Sheet 

Worksheets #5-4 and 5-5. Project Organization 
Charts; Worksheet #6-4 and 6-5, 
Communication Pathways; Worksheet #7. 
Personnel Responsibilities and Qualifications; 
and Worksheet #8, Special Personnel Training 
Requirements 

CRA .W^J (3) 
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QAPP Worksheet #2 
Identifying Information 

Project Management and Objectives (Continued) 

2.5 Project Planning/Problem Definition 

2.5.1 Project Planning (Scoping) 

2.5.2 Problem Definition, Site History, and Background 

2.6 Project Quality Objectives and measurement Performance 
Criteria 

2.6.1 Development of Project Quality Objectives Using 
the Systematic Planning Process 

2.6.2 Measurement performance Criteria 

2.7 Secondary Data Evaluation 

2.8 Project Overview and Schedule 

2.8.1 Project Overview 

2.8.2 Project Schedule 

• Project Planning Session 

• Documentation (including Data Needs 
tables) 

• Project Scoping Session Participants Sheet 

• Problem Definition, Site History, and 
Background 

• Site Maps (historical and current) 

• Site-Specific Project Quality Objectives 
(PQOs) 

• Measurement Performance Criteria Table 

• Sources of Secondary Data and Information 

• Secondary Data Criteria and Limitations 
Table 

• Summary of Project Tasks 

• Reference Limits and Evaluation Table 

• Project Schedule/Timeline Table 

Worksheet #8, Special Personnel Training 

Requirements; Worksheets #9-6 and 9-7, 
Project Scoping Session Participants Sheet; and 
Worksheets #10-5 and 10-6, Problem 
Definition-DQOs 

Site history and more detail concerning the 
project DQOs can be found in the companion 
documents to this Multi-Area QAPP. 

Site maps can be found on Figures I -1 . 1-2, 
and 2-1 through 2-3. 

Worksheets # 11-5 and 11-6. Project Quality 
Objectives/Systematic Planning Process 
Statements. Worksheets #12-1 through 12-17, 
Measurement Performance Criteria 

Worksheets #13-1 and 13-2, Secondary Data 
Criteria and Limitations 

Worksheet #14. Summary of Project Tasks; 
Worksheets #15-1 through 15-4, Reference 
Limits and Evaluation; and Worksheet #16-5 
and 16-6, Project Schedules/Timelines. 

C R A :i()3<14 (3) 
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QAPP Worksheet #2 
Identifying Infonnation 

Measurement/Data Acquisition | 

3.1 Sampling Tasks 

3.1.1 Sampl ing Process Design and Rationale 

3.1.2 Sampling Procedures and Requirements 

3.1.2.1 Sampling Collection Procedures 

3.1.2.2 Sample Containers, Volume, and 
Preservation 

3.1.2.3 . Equipment/Sample Container 
1 Cleaning and Decontamination 

Procedures 

3.1.2.4 Field Equipment Calibration, 
• - Maintenance, Testing, and 

Inspection Procedures 

3.1.2.5 Supply Inspection and Acceptance 
Procedures 

3,1.2.6 Field Documentation Procedures 

3.2 Analytical Tasks 

3.2.1 Analytical SOPs 

3.2.2 Analytical Instrument Calibratioii Procedures 

3.2.3 Analytical Instrument and Equipment Maintenance, 
Testing, and Inspection Procedures 

3.2.4 Analytical Supply Inspection and Acceptance 
Procedures 

3.3 Sample Collection Documentation, Handling, Tracking, 
and Custody Procedures 

3.3.1 Sample Collection Documentation 

3.3.2 Sample Handling and Tracking System 

3.3.3 Sample Custody 

• Sampling Design and Rationale 

• Sample Location Map 

• Sampling Locations and Methods/ SOP 
Requirements Table 

• Analytical Methods/SOP Requirements 
Table 

• Field Quality Control Sample Summary 
Table 

• Sampling SOPs 

• Project Sampling SOP References Table 

• Field Equipment Calibration, Maintenance, 
Testing, and Inspection Table 

• Analytical SOPs 

Analytical SOP References Table 

• Analytical Instrument Calibration Table 

• Analytical Instrument and Equipment 
Maintenance, Testing, and Inspection Table 

• Sample Collection Documentation 
Handling, Tracking, and Custody SOPs 

• Sample Container Identification 

• Sample Handling Flow Diagram 

• Example Chain-of-Custody Record and 
Seal 

Worksheet #17-5 and 17-6, Sampling Design 
and Rationale;'Worksheet #18-4 and 18-5. 
Sampling Locations and Methods/SOP 
Requirements; Worksheet #19, Analytical SOP 
Requirements (sample containers, preservation, 
aiid holding times); Worksheet #20. Field 
Quality Control Sample Summary 
Worksheet #21. Project Sampling SOP 
Reference; and Worksheet #22. Field 
Equipment Calibration, Maintenance, Testing, 
and Inspection 

The laboratory SOPs can be found in 
Attachment 1-5. 

More details concerning the sampling design 
and rationale and the field sampling procedures 
can be found in the companion documents to 
this Multi-Area QAPP. 

Worksheet #23, Analytical SOP References; 
Worksheet #24, Analytical Instrument 
Calibration; and Worksheet #25, Analytical 
Instrument and Equipment Maintenance. 
Testing, and Inspection 

The laboratory SOPs can be found in 
Attachment 1-5. 

Worksheet #27, Sample Custody Requirements 

More details concerning the field sampling 
procedures can be found in the companion 
documents to this Multi-Area QAPP. 

Example COC forms can be found in 
Attachment 1-3. 

CRA St.314 (3) 
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QAPP Worksheet #2 
Identifying Information 

Measurement/Data Acquisition (continued) | 

3.4 Quality Control Samples 

3.4.1 Sampling Quality Control Samples 

3.4.2 Analytical Quality Control Samples 

3.5 Data Management Tasks 

3.5.1 Project Documentation and Records 

3.5.2 Data Package Deliverables 

3.5.3 Data Reporting Formats 

3.5.4 Data Handling and Management 

3.5.5 Data Tracking and Control 

4.1 Assessments and Response Actions 

4.1.1 Planned Assessments 

4.1.2 Assessment Findings and Corrective Action 
Responses 

4.2 QA Management Reports 

4.3 Final Project Report 

QC Samples Table 

• Screening/Confirmatory Analysis Decision 
Tree 

• Project Documents and Records Table 

• Analytical Services Table 

• Data Management SOPs 

• Assessments and Response Actions 

" Planned Project Assessments Table 

• Audit Checklists 

• Assessment Findings and Corrective Action 
Responses Table 

• QA Management Reports Table 

Worksheet #28-1 through #28-21. Present QC 
sample information for project analysis 

Worksheet #29, Project Documents and 
Records, and Worksheet #30, Analytical 
Services 

Worksheet #31, Planned Project Assessments, 
and Worksheet #32, Assessment Findings and 
Corrective Action Responses 

The laboratory Quality Assurance Manual and 
Laboratory Policies and Guidelines documents 
can be found in Attachments 1 -4 and 1 -6, 
respectively. 

Worksheet #33, QA Management Reports 

CRA 30314 (3) 
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QAPP Worksheet #2 
Identifying Information 

Data Review | 

5.1 Overview 

5.2 Data Review Steps 

5.2.1 Step 1: Verification 

5.2.2 Step II: Validation 

5.2.2.1 Step Ila Validation Activities 

5.2.2.2 Step lib Validation Activities 

5.2.3 Step 111: Usability Assessment 

5.2.3.1 Data Limitations and Actions from 
Usability Assessment 

5.2.3.2 Activities 

5.3 Streamlining Data Review 

5.3.1 Data Review Steps To Be Streamlined 

5.3.2 Criteria for Streamlining Data Review 

5.3.3 Amounts and Types of Data Appropriate for 
Streamlining 

• Verification (Step 1) Process Table 

• Validation (Steps Ila and lib) Process Table 

• Validation (Steps Ila and lib) Summary 
Table 

• Usability Assessment 

• None 

.^Worksheet #34, Verification (Step 1) Process; 
Worksheet #35, Validation (Step 1) Process; 
Worksheet #36, Validation (Steps lla and lib) 
Summary; and Worksheet #37. Usability 
Assessment. 

NA 
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QAPP Worksheet #3 
Distribution List 

QAPP 
RECIPIENTS 

Michael.Berkoff 
(2 copies) 

Sam Chummar 
(2 copies) 

Richard Gay 

Martin Lebo 

Gregory Carli 

Emily Stahl 

Jodie Dembowske 

Paul Wiseman 

Golnoush 
Bolourani 

Dennis Catalano 

TITLE 

Remedial Project Manager 
12"' Street Landfill 

Remedial Project Manager 
Plainwell Mill 

Environmental Manager 

Senior Aquatic Scientist 

Project Manager 

Project Coordinator 
(Plainwell Mill) 

Project Coordinator 
(12"' Street Landfill) 

QA Officer 

Field QA Officer 

Laboratory Manager 

ORGANIZATION 

U.S. EPA, 
Region 5 

U.S. EPA, 
Region 5 

Weyerhaeuser 

Weyerhaeuser 

CRA 

CRA 

CRA 

CRA 

CRA 

WATS 

TELEPHON 
E 

NUMBER 

312.353.8983 

312.886.1434 

501.624.8554 

252.633.7511 

905.682.0510 

905.682.0510 

269.344.1230 

734.453.5173 

905.682.0510 

253.924.6242 

E-MAIL 
ADDRESS 

berkoff.michael@epa.gov 

chummar.sam@epamail.epa.gov 

richard.gay@weyerhaeuser.com 

martin.lebo@weyerhaeuser.com 

gcarli@cra world .com 

estahl@cra world .com 

jdembowske@craworld .com 

pwiseman@cra world .com 

gbolourani@craworld .com 

dennis.catalano@weyerhaeuser.com 

DOCUMENT 
CONTROL 
NUMBER 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 
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QAPP Worksheet #4-2 
Project Personnel Sign-Off Sheet (WATS) 

". • -': PROJECf y%"-' 
.•- PERSONNEL 

Dennis Catalano 

•'•'^-. 'TITLE 

Laboratory Manager 

* • . .• ' .^ '•JTLEPHONE''" \ : ' 
•' • ' • . / • - N U M B E R ' .'^. 

253.924.6242 

SIGNATIJKE DATE QAPP READ 
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QAPP Worksheet #4-3 
Project Personnel Sign-Off Sheet (CRA) 

'- PROJECT 
• . ; • PERSONNEL r.':^,^ * 

Gregory Carli 

Paul Wiseman 

Golnoush Bolourani 

: l \ ' ' i?f:-TMLE .._•--,. 'tl.-.t.^-

Project Manager 

QA Officer 

Field QA Officer 

' TELEPHONE A, 
. . - N U M B E R ' , ' ••. ' '0 

' I . Z • * . t • - n ' - " " *•" r i f f > ^ 

905.682.0510 

734.453.5123 

905.682.0510 

•iiff- .'SIGNATURE'̂  .-.'M: 
1 i 

. i'>jD'ATE'QAPi; REAd"^'" ' 
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Project Organizational Chart 

PlainweU Mill Phase II RI Work Plan 
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Revision Date: June 2009 
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U.S. EPA 
QA/QC Coordinator 

Ida Levin, or as assigned 

CRA 
QA Officer 

Paul Wiseman 

CRA 
Database Manager 

Mary Cameron 

U.S. EPA 
Remedial Project Manager 

Sam Chummar 

Weyerhaeuser 
Environmental Manager 

Richard Gay 

CRA 
Project Manager 

Gregory Carli 

MDEQ 

Paul Bucholtz 
-

CRA 
Safety & Health Officer 

Jeffrey Maranciak 

WATS 
Laboratory Manager 

Dennis Catalano 

WATS 
Laboratory QA Officer 

IE 5D 
-

CRA 
Project Advisor 

Glenn Turchan 

WATS 
Laboratory Staff 

Var ious 

CRA 
Project Coordinator 

Emily Stahl 

CRA 
Field QA Officer 

Gohioush Bolourani 

CRA 
Field Staff and Subcontractors 

Various 
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Project Organizational Chart 

12th Street Landfill Remedial Action Work Plan 
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U.S. EPA 
QA/QC Coordinator 

Ida Levin, or as assigned 

U.S. EPA 
Remedial Project Manager 

Sam Chummar 

Weyerhaeuser 
Environmental Manager 

Richard Gay 

.'fC 

CRA 
Project Manager 

Gregory Carli 

CRA 
Construction Manager 

Wayne Bowman 

CRA 
Project Advisor 

Glenn Turchan 

CRA 
QA Officer 

Paul Wiseman 

CRA 
Safety & Health Officer 

Jeffiey Maranciak 

CRA 
Project Coordinator 

Jodie Dembowski 

CRA 
Field QA Officer 

Golnoush Bolourani 

Various 

CRA 
Field Staff and Subcontractors 

Various 

056394-04(003)GN-SC002 JUN 19/2009 
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QAPP Worksheet #6-4 
Communication Pathways 

Plainwell Mill Phase II RI Work Plan 

COMMUNICATION 
DRIVERS .. 

• • t 't-'RESPONSIBLE?^-';.-
. '^l^r-'v^-ENTITYiS-^l'?--;- . 

-.̂ .TELEPHONE ' 
ii^'^NUMBER, . 

ff'/^'": -PRO'CEDpE^.;•-.. -: ._. 
- -''î ff: 3^^''"™'"8j path'ways;;etc,X> *; - - _. >" 

Phase I I RI Work Plan- Former Plainwell, Inc MiU Property | 

Serve as Point-of-Contact with 
U.S. EPA Remedial Project 

Manager (RPM) 

Manage all project phases 

Coordination of project 
activities under supervision of 

Gregory Carli 

Provide assistance with Site 
Specific Health and Safety 

Environmental Manager 

Project Manager 

Project Coordinator 

Safety & Health Officer 

Richard Gay 
Weyerhaeuser 

Gregory Carli, CRA 

Emily Stahl, CRA 

Jeffery Maranciak, CRA 

501.624.8554 

905.682.0510 

905.682.0510 

412.449.0812 

Richard Gay will provide project submittals 
to Michael Berkoff, U.S. EPA, in 
accordance with the schedule provided on 
Worksheet No. 16 of this QAPP. 

Gregory Carli will be the CRA liaison to 
the U.S. EPA for emergency response 
activities at the Plainwell Mill and 12*̂  
Street Landfill properties. 

Emily Stahl will provide Gregory Carli 
with an update of project activities 
including data review and display, data 
evaluation and analysis, sampling plan 
preparation and supervision of 
implementation field sampling activities. 
Emily Stahl will report any QA/QC. 
problems related to field measurements to 
the QA Officer (Paul Wiseman) by 
telephone or e-mail by the end of the same 
business day. 

Jeffery Maranciak will provide assistance 
to Project Coordinator and Field QA 
Officer (Golnoush Bolourani) with Site 
Specific Health and Safety Orientation to 
all CRA staff. Jeffery Maranciak will 
provide Gregory Carli with any problems 
related to filed health and safety concerns. 

CRA 56394 (3) 
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QAPP Worksheet #6-4 
Communication Pathways 

Plainwell Mill Phase II RI Work Plan 

• -^^feoMMUNICATION 

Notify Gregory Carli, Emily 
Stahl, and the QA Officer of 

any QAPP changes in the field 

Reporting lab data quality 
issues 

Field and analytical corrective 
actions 

Release of final analytical data 

QAPP amendments 

Establish and maintenance of 
project database 

RESPONSIBLE 
ENTIT.Y'.,̂ -'", •..-. 

Field QA Officer 

Laboratory Manager 

QA Officer 

QA Officer 

QA Officer 

Database Manager 

• X g . NAME fe^:-

Golnoush Bolourani, 
CRA 

Dennis Catalano, WATS 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Mary Cameron 

* TELEPHONE 
"-; NUMBER'̂  -;• 

905.682.0510 

253.924.6242 

734.453.5123 

734.453.5123 

734.453.5123 

734.453.5123 

vPROGIpURE ,,.:- . ,,^ 
i', .̂ (timjng^Rat'h'ways, etc-)?^^^ -."-'j' * 

Golnoush Bolourani will provide Gregory 
Carli and Emily Stahl with daily progress 
report on implementation of field activities 
and any changes to the QAPP made in the 
field by e-mail or fax within 2 business 
days. Golnoush Bolotirani will also 
provide Gregory Carli and Emily Stahl with 
any QA/QC problems related to field 
measurements by telephone or e-mail by 
the end of the same business day. 

Dennis Catalano will notify the QA officer 
(Paul Wiseman) with any QA/QC issues 
within 2 business days. 

Paul Wiseman will detennine the need for 
corrective action for field and analytical 
issues, in conjunction with the Gregory 
Carli and Emily Stahl, or the Laboratory 
Manager, as appropriate. 

No final analytical data can be released 
imtil validation is complete and Paul 
Wiseman has approved the release. 
Any major changes to the QAPP must be 
approved by Paul Wiseman, Gregory Carli, 
and the U.S. EPA before the changes can 
be implemented 
Mary Cameron will provide analytical data 
to Paul Wiseman and Rawa Fleisher 

CRA 56394 (3) 
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QAPP Worksheet #6-5 
Communication Pathways 

12'" Street Landfill Remedial Action Work Plan 

COMMUNICATION. , 
. .. _4. DRIVERS r . ^ 

- J . ; , , RESPONSIBLE . 
• '^••'^- " ENTITY - "". 

^TELEPHONE ̂ ^ 
' NUMBER^ .. {timing,'pathways','etc.),' ^ ' ' •• 

Remedial Action (RA) - /2'* Street Landfill \ 

Serve as Point-of-Contact with 
U.S. EPA Remedial Project 

Manager (RPM) 

Manage all project phases 

Coordination of project 
activities under supervision of 

Gregory Carli 

Provide assistance with 
construction and redevelopment 

' Provide assistance with Site 
. Specific Health and Safety 

Environmental Manager 

Project Manager 

Project Coordinator 

Constmction Manager 

Safety & Health Officer 

• 

Richard Gay 
Weyerhaeuser Company 

Gregory Carli, CRA 

Jodie Dembowske, CRA 

Wayne Bauman, CRA 

Jeffery Maranciak, CRA 

501.624.8554 

905.682.0510 

412.449.0812 

269.344.1230 

412.449.0812 

Richard Gay will provide project submittals 
to Sam Chummar, U.S. EPA, in accordance 
with the schedule provided on Worksheet 
No. 16 of this QAPP. 

Gregory Carli will be the CRA liaison to 
the U.S. EPA for emergency response 
activities at die Plainwell Mill and 12"" 
Street Landfill properties. 

Jodie Dembowske will provide Gregory 
Carli with an update of project activities 
including data review and display, data 
evaluation and analysis, sampling plan 
preparation and supervision of 
implementation field sampling activities. 
Jodie Dembowske will report any QA/QC 
problems related to field measurements to 
the QA Officer (Paul Wiseman) by 
telephone or e-mail by the end of the same 
business day. 

Wayne Bauman will provide Gregory Carli 
with an update of construction activities, 
including related questions or problems, by 
telephone or e-mail at the end of each 
business day. 

Jeffery Maranciak will provide assistance 
to Project Coordinator and Field QA 
Officer (Golnoush Bolourani) with Site 
Specific Health and Safety Orientation to 
all CRA staff. Jeffery Maranciak will 
provide Gregory Carli with any problems 
related to filed health and safety concerns. 

CRA 56394 (3) 
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QAPP Worksheet #6-5 
Communication Pathways 

"• Street Landfill Remedial Action Work Plan 

<•• COMMUNICATION 
' X ' - . - OWVERS'-'-'r^y.- • 

Notify Gregory Carli, Jodie 
Dembowske, and the QA 

Officer of any QAPP changes 
in the field 

Reporting lab data quality 
issues 

Field and analytical corrective 
actions 

Release of final analytical data 

QAPP amendments 

Development and maintenance 
of database 

i - RESPONSIBLE 
-. €-,̂ ~,' ••̂ E^NTITY '• l y •'-

Field QA Officer 

Laboratory Manager 

QA Officer 

QA Officer 

QA Officer 

Database Manager 

Golnoush Bolourani, 
CRA 

Dennis Catalano, WATS 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Mary Cameron 

* .JELEPHONE.^ 
'-''NUMBER. ^ 

905.682.0510 

253.924.6242 

734.453.5123 

734.453.5123 

734.453.5123 

734.453.5123 

il. : ^d i^ - • Î RO.CEDURE;„.r . , 
.*. . . & \> • (timing, pathwayspetc.) . M-̂ ' 

Golnoush Bolourani will provide Gregory 
Carli and Jodie Dembowske with daily 
progress report on implementation of field 
activities and any changes to the QAPP 
made in the field by e-mail or fax within 2 
business days. Golnoush Bolourani will 
also provide Gregory Carli and Jodie 
Dembowske with any QA/QC problems 
related to field measurements by telephone 
or e-mail by the end of the same business 
day. 

Dermis Catalano will notify the QA 
Officer (Paul Wiseman) with any QA/QC 
issues within 2 business days. 

Paul Wiseman will determine the need for 
corrective action for field and analytical 
issues, in conjunction with the Gregory 
Carli and Jodie Dembowske, or the 
Laboratory Manager, as appropriate. 
No final analytical data can be released 
until validation is complete and Paul 
Wiseman has approved the release. 
Any major changes to the QAPP must be 
approved by Paul Wiseman, Gregory Carli, 
and the U.S. EPA before the changes can 
be implemented 
Mary Cameron will provide analytical data 
to Paul Wiseman and Rawa Fleisher 

CRA 56394 (3) 
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QAPP Worksheet #7 
Persoiuiel Responsibilities and Qualifications 

: •' '''NAME • ~ 

Michael Berkoff 

Sarrt Chummar 

Richard Gay 

Gregory Carli, P. E. 

Glerui Turchan, P. E. 

Emily Stahl 

Jodie Dembowske 

Paul Wiseman 

Wayne Bauman 

Jeffrey Maranciak 

Dennis Catalano 

•V- PROJECT ROLE 

Remedial Project Manager -
12* Sti-eet Landfill 

Remedial Project Manager -
Plainwell Mill 

Envirortmental Manager 

Project Manager 

Project Director 

Project Coordinator 
Plainwell Mill 

Project Coordinator 
12* Sbreet Landfill 

QA Officer 

Construction Manager - 1 2 * 
Street Landfill 

Safety & Health Officer 

Laboratory Manager 

ORGANIZATIONAL, 
1 AFFILIATION ' 

U.S. EPA, Region 5 

Weyerhaeuser 

CRA 

CRA 

CRA 

CRA 

CRA 

CRA 

CRA 

WATS 

EDUCATION AND EXPERIENCE QUALIFICATIONS 

Designated as the U.S. EPA's Project Coordinators 

B.A.Sc. Civil Engineering, Water Resources Option, University of Waterloo, 
1996 

Over 13 years of experience 
B.A.Sc. Geological Engineering, University of Waterloo 
M.A.Sc. Civil Engineering, University of Waterloo 
Over 24 years of experience 

B.Sc. Earth Surface Science, University of Guelph 
Over 5 years experience 

M.Sc. Hydrogeology, Westem Michigan University, 1994 

B.Sc. Geology, Westem Michigan University, 1991 

Over 16 years experience 

B.Sc. Chemistry and Biology, Northern Michigan University, 1980 
Over 29 years experience 

B.A.Sc. Industrial Engineering, Minor Mathematics, Westem Michigan 
University, 1986 

Over 23 years experience 

B.S. Safety & Envirotimental Management, Slippery Rock University, 
1997 

Over 12 years experience 

B.S. Biology with chemistry minor, Uruversity of Dayton, 1977 
30 years of experience 

CRA 56394 (3) 
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Q A P P Workshee t #7 
Personne l Respons ib i l i t i es a n d Qual i f icat ions 

NAME-

•Golrioush Bolourani 

Mary Cameron 

PROJECT ROLE 

Field QA Officer 

Database Manager 

rORGApZATIONAL :. 
AFFILIATION '..: 

CRA 

CRA 

^EDUCATION AND EXPERIENCE QUALIFICATIONS / ,' 

B.A.Sc. Materials Science and Engineering, University of Toronto, 2004 
M.A.Sc. Environmental Engineering, Concordia University, 2008 
Over 3 years of experience 
B.S. Microbiology, Uruversity of Michigan, 1984 
Assoc. Computer Information Systems, Henry Ford Commuruty College, 

Dearbom, Michigan, 2001 
Over 18 years of experience 

V. S. EPA 

Remedial Project Manager 

• Serve as the primary point-of-contact for the U.S. EPA. 

" Review and approve project submittals. 

" Coordinate with the Michigan DEQ and other regulatory agencies as needed. 

• Monitor project activities. 

QA/QC Coordinator 

• Review and approve the QAPP. 

• Review and approve relevant portions of submitted documents to ensure compliance with the QAPP. 

• Coordinate audits, as necessary. 

WEYERHAEUSER COMPA>fY 

Environmental Manager 

• Serve as the primary point-of-contact between Weyerhaeuser Company and the U.S. EPA. 

• Coordinate communications between Weyerhaeuser, CRA, the U.S. EPA, and other parties. 

• Review draft project deliverables prior to their submittal to the U.S. EPA. 
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CRA 

Project Manager 

Serve as the primary point-of-contact for CRA. 

Communicate with Weyerhaeuser Company, the U.S. EPA, and other project stakeholders. 

Establish'and conmiunicate project milestones and schedules. 

Coordinate and review CRA work products. 

Direct CRA team members. 

Provide technical input dttring the plaiming, design, and implementation stages of the project. 

Review the technical aspects of CRA's submittals. 

Approval, of Quality Assurance Project Plan (QAPP). 

Preparatiori & Review of QAPP 

Project Director 

Provide overall quality assurance, including a review of CRA's performance on the project. 

Review project progress and CRA work products for compliance with project objectives and requirements. 

Provide input regarding Superfimd procedures and compliance with the National Contingency Plan (NCP). 

Project Coordinator 

Review existing data, project objectives, and regulatory guidance to assist in the development of project sampling protocols. 

Review and sunmiarize the results of data collected during project implementation, and make preliminary recommendations to the CRA Project Manager regarding the results (e.g., 
whether additional data collection or field modifications appear to be necessary). 

Field QA Officer 

Coordinate environmental staff who will be meastiring and recording field parameters, collecting samples, and documenting construction activities, to ensure compliance with this 
QAPP. 

Order sample bottles from the laboratory. 

Prepare reports pertaining to relevant field activities. 

Maintain .field and laboratory files, including project documentation, sample logs, and calculations; and provide complete copies to the CRA Project Coordinator. 

Conduct field audits, as necessary. 
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Safety Health Officer 

• Provide.assistance to the Field QA Officer and on-Site staff with Site specific Health and Safety Orientation to all CRA staff and subcontractors, and monitoring site activities for 
compliance with the project Health and Safety Plan. 

Construction Manager 

Coordinate and direct subcontractors and CRA persormel who are performing construction work (e.g., site preparation, excavation). 

Assist Field QA Officer with Health and Safety Orientations for construction-related activities. 

Maintain field records related to construction activities, and provide complete copies to the CRA Project Manager. 

QA Officer 

Serve as the primary point-of-contact with the laboratory. 

Coordinate field QA/QC procedures with the Project Coordinator (e.g., calibrations for field analytical measurements, and field audits, as necessary), and review pertinent field records 
for compliance with this QAPP. 

Review laboratory QA/QC procedures and documentation, as provided in data deliverables. 

Review data for compliance with the Data Quality Objectives (DQOs) for the project. 

Coordinate data validation activities and QA/QC reports preparation. 

Database Manager 

Establish and maintain a project database. 

Import electronic data deliverables (EDDs) provided by the laboratory into the project database. 

Perform a QA/QC check of imported data versus the hard copy data. 

Transcribe field and non-EDD laboratory data into the project database, as necessary. 

Tabulate data for end users. 
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ANALYTICAL LABORATORY 

Labora tory Manager 

• Serve as the primary point-of-contact for the laboratory. 

• Oversee preparation of analytical reports. 

• Verify that the laboratory meets the QA/QC standards specified in this QAPP. 

• Supervise in-house chain-of-custody. 

• Perform laboratory audits, in accordance with this QAPP. 
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QAPP Worksheet #8 
Special Personnel Training Requirements 

PROJECT 
FUNCTION 

Field activities 

Confined Space 
Entry 

Analytical 
chemistry 

SPECIALIZED 
TRAINING-
TITLE OR 

DESCRIPTION OF 
COURSE 

40-hour 
HAZWOPER and 

8-hour HAZWOPER 
refresher 

Confined space 
training and testing, if 

applicable 

No state laboratory 
certification program 

in Michigan'" 

TRAINING 
PROVIDER 

Certified 
training 

professionals 

Certified 
training 

professionals 

N/A 

TRAINING 
DATE 

8-hour refresher 
within previous 

year 

4-hour training 

• N/A 

PERSONNEL/ 
GROUPS 

RECEIVING 
TRAINING 

Field personnel 

Field personnel 

N/A 

PERSONNEL TITLES/ 
ORGANIZATIONAL 

AFFILIATION 

CRA personnel 

CRA personnel 

Weyerhaeuser Analysis and 
Testing Services (WATS) 
Weyerhaeuser Company 
Mail Stop: WTC2F25 

32901 Weyerhaeuser Way 
Federal Way, WA 98001 

Dennis Catalano 
253.924.6242 

LOCATION OF TRAINING 
RECORDS/ 

CERTIFICATES 

CRA project offices 

CRA project offices 

N/A 

Footnote: 

'" WATS is certified by the State of Washington. 
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QAPP Worksheet #9-6 
Project Scoping Session Participants Sheet (May/June 2009) 

Project-Name: Former Plainwell. Inc Mill Property 

2009 Projected Date(s) of Sampling: 

CRA Project Managers: Gregory Carli 

Site Name: Allied Paper. Inc./Portage Creek/Kalamazoo River Superfund Site 

Location of Scoping Session: Conference Call 

Date of Sessions: May 20, 2009 Phase 11 RI Work Plan and June 17. 2009 Conference Call 

Scoping Session Purpose: To discuss the Phase 11 Rl Work Plan 

NAME 

Sam Chummar 

Richard Gay 

Martin Lebo 

Gregory Carli 

Emily Stahl 

1 
TITLE 

Remedial Project Manager 

Environmental Manager 

Senior Aquatic Scientist 

Project Manager 

Project Coordinator 

AFFILIATION 

U.S. EPA 
Region 5 

Weyerhaeuser 

Weyerhaeuser 

CRA 

CRA. 

TELEPHONE 
NUMBER 

312.353.8983 

501.624.8554 

252.633.7511 

905.682.0510 

905.682.0510 

E-MAIL 
ADDRESS 

chummar.sam@epa.gov 

richard.gay@v^eyerhaeuser.com 

marHn.lebo@weyerhaeuser.com 

gcarli@craworld.com 

estahl@craworld.com 

PROJECT 
ROLE 

U.S. EPA Project 
Manager 

Weyerhaeuser 
Environmental 

Manager 

Technical Assistance 

CRA Project 
Manager 

CRA Project 
Coordinator 

rRA!;w)4(,ii 
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QAPP Worksheet #9-6 
Project Scoping Session Participants Sheet (May/June, 2009) 

Comments/Decisions: 

• Discussion and comment regarding the proposed analyte list. 

• As applicable. Weyerhaeuser will identify potential scenarios under which field modifications (e.g., additional test pits, changes in location or methods) may be needed. 

Action Items: 

" Respond to Comments and submit the revised Work Plan - completed (05/20/2009) 

Consensus Decisions: 

° Characterization of material for offsite disposal will include a PID measurements. 

• Characterization of material selected for disposal will be disposed of properly according to applicable state and federal regulations. 

• Need to submit a full work plan for the Plainwell Mill RI/FS. 
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Q A P P Workshee t #9-7 
Project Scoping Sess ion Par t ic ipants Shee t (Apri l -June, 2009) 

Project Name: 12"' Street Landfill 

Projected Date(s) of Sampling: 2009/2010 

CRA Project Managers: Gregory Carli 

Site Name: Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Conference Call 
Location of Scoping 
Session: 

Date of Sessions: Conference Calls on April 17, 2009 and May 1, 2009 

Scoping Session Purpose: To discuss the revisions to the Remedial Design | 

NAME 

Michael Berkoff 

Paul Bucholtz 

Richard Gay 

Martin Lebo 

Gregory Carli 

Jodie Dembowske 

1 
TITLE 

Remedial Project Manager 

Superfund Section - Specialized 
Sampling Unit - Project 

Manager 

Environmental Manager 

Senior Aquatic Scientist 

Project Manager 

Project Coordinator 

AFFILIATION 

U.S. EPA 
Region 5 

MDEQ 

Weyerhaeuser 

Weyerhaeuser 

CRA 

CRA 

TELEPHONE 
NUMBER 

312.353.8983 

517.373.8174 

501.624.8554 

252.633.7511 

905.682.0510 

269.344.1230 

E-MAIL 
ADDRESS 

chummar.sam@epa.gov 

buchoItp@michigan.gov 

richard.gay@weyerhaeuser.com 

martin.lebo@weyerhaeuser.com 

gcarli@craworld.com 

jdembowske@craworld.com 

PROJECT 
ROLE 

U.S. EPA Project 
Manager 

MDEQ 
Project Manager 

Weyerhaeuser 
Environmental 

Manager 

Technical Assistance 

CRA Project 
Manager 

CRA Project 
Coordinator 
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Q A P P Workshee t #9-7 
Project Scoping Session Par t ic ipants Shee t (Apri l -June, 2009) 

Comments/Decisions: 

• Concept of design changes, mainly landfill slope from 4:1 to 3:1. 

• Does not impact post excavation sampling approach. 

Action Items: 

• Prepare Pre-Final Design Report Addendum No. 1 in three Submittals 

Consensus Decisions: 

• Concept of design changes agreeable to all partners, pending review of design submittals. 
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QAPP Worksheet #10-5 
Problem Deflnition - DQOs 

Plainwell Mil! Phase II RI Work Plan 

Step I: State the problem. 

As approved by U.S. EPA on August 6, 2008, the Remedial Investigation is being implemented in a phased approach. The Phase II Rl Work Plan is in accordance with 
Statement of Work (SOW) for the Remedial Investigation and Feasibility Study and the terms of the Consent Decree for the Design and Implementation of Certain 
'Response Actions at Operable Unit #4 and the Plainwell. Inc Mill Property of the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Consent Decree), 
which became effective February 22, 2005. 

From early 1950s to 1970s carbonless papers were recycled at the mill, a process that released a waste stream containing PCBs to Kalamazoo River. In addition until the 
early 1950s, wastewater from paper making operations were discharged directly to the Kalamazoo River. By the mid-1950s, wastewater treatment facilities were in place at 
the Site and in late 1960s the treatment facilities improved. In early 1980s, the treatment facilities were improved by construction of a new wastewater treatment facility, 
consisting of a new primary clarifier, a mechanical dewatering system, a new secondary clarifier, and an activated sludge treatment system. 

This Phase II RI Work Plan includes field sampling and analysis activities, consisting of a soil and supplemental groundwater investigation, which are required to complete 
the Rl pursuant to the SOW, and constitutes the final phase of the RI. 

Step 2: Identify the goal of the study. 

The key goals of the data collection activities for the Phase II RI Work Plan as follows: 

• Perform a supplemental groundwater investigation to further evaluate the nature and extent of impacts to groundwater and their potential sources; 

• Further assess shallow, site-specific hydrogeologic characteristics and interconnections with the Kalamazoo River; and 

• Perform soil investigations in the former wastewater sludge and dewatering lagoon and aeration basin area, the area of the mill buildings, and the north 
central portion of the mill, to adequately characterize the nature and extent of impacts to soil in the unsaturated zone that may have occurred due to historical 
operations of the mill. 

Step 3 : Identify information inputs. 

Decision inputs for Phase 11 Rl Work Plan are to determine the nature and extent of the contamination to assess risk and support development and evaluation of remedial altematives. to evaluate 
potential risk, and to develop and evaluate remedial altematives. 

Step 4: Define the boundaries of the sampling. 

The area considered as part of this action includes the Plainwell, Inc Mill Property located at 200 Allegan Street, Plainwell, Michigan (see Figure 2-4). 
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QAPP Worksheet #10-5 
Problem Definition - DQOs 

Plainwell Mill Phase II RI Work Plan 

Step 5: Develop the analytical approach. 

Surface water samples will be analyzed for low level mercury, methyl mercury, and hardness. 

Soil samples will be analyzed for Target Compound List (TCL) VOCs. TCL SVOCs, PCBs, Target Analyte List (TAL) metals. Synthetic Precipitation 
Leaching Procedure (SPLP) metals, and general chemistry; and 

Groundwater from monitoring locations will be analyzed for TCL VOCs, T/\L SVOCs, PCBs, and TAL inorganics. In addition two surface water samples 
will be collected and analyzed for low level mercury, methyl mercury, and hardness. 

Step 6: Specify performance or acceptance criteria. 

The acceptance criteria for the Phase II RI Work Plan activities are having collected sufficient information to meet the study objectives described under Step 2 above and 
sufficient information to proceed with the investigation. If these criteria are not met, additional data will be collected in a similar manner to meet these objectives. I 

Step 7: Develop the plan for obtaining the data. 

The overall QA objective is to develop and implement procedures for field sampling that will provide results to support the evaluation of site data consistent with Michigan 
Part 201 Generic Residential Cleanup Criteria (GRCC) requirements. In general soil and groundwater sampling will be performed to provide representative adequate 
number of samples. Specific procedures for sampling, chain-of-custody, instrument calibration, analysis, reporting, and internal quality control are described in other 
worksheets of this QAPP. 
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QAPP Worksheet #10-6 
Problem Definition - DQOs 

"* Street Landfdl Remedial Action Work Plan 

S tep l : State the problem. 

Operable Unit #4 (OU-4) of the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Kalamazoo River Superfund Site) consists of the former 12th Street 
Landfill and the four areas outside the landfill where PCB-contaminated residual material has been observed. The 6.5 acre landfill is situated on an approximately 24-acre 
property with about 17 acres of wetlands. The additional portions of OU-4 that are located outside the landflll property include the woodland area owned by the State of 
Michigan (State) under the management of the Michigan Department of Natural Resources (MDNR), the asphalt plant operation adjacent to the landfill, and the former 
powerhouse discharge channel. A Record of Decision (ROD) for OU-4 was issued on September 28, 2001. 

The scope of the RA for the 12th Street Landfill includes excavation of paper residuals present outside the footprint of the landfill (on adjacent properties), landfill grading, 
the construction of a landfill cover and erosion protection measures, and surface water management, landfill gas management, construction of access road, abandonment of 
existing groundwater monitoring wells, installation of groundwater monitoring wells, and various environmental monitoring activities. 

Step 2: Identify the goal of the study. 

The key goals of the activities for the RA Work Plan investigations are as follows: 

Removal of Paper Residuals Beyond Landfill Footprint 
Wetland 

• • Confirmation of removal of paper residuals from the wetland north of landfill in accordance with the RA activities required by the ROD. 
Asphalt Plant Property 
• Confirmation of removal of paper residuals from the asphalt plant property in accordance with the RA activities required by the ROD. 
MDNR Properties 
• Confirmation of removal of paper residuals from the MDNR property in accordance with the RA activities required by the ROD. 

Landfill Grading 

• To implement an effective grading plan to prevent or minimize potential off-site damages; and 

• To construct a final cover over the regarded landfill sideslopes and top portion of the landfill to meet the ROD requirements. 

Landfill Gas Management 

• To collect readily accessible information about the subsurface landfill gas conditions at the 12th Street Landfill that may be useful in designing a passive gas 
venting system for the landfill. 

CRA.-iO.VHl.l) 
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QAPP Worksheet #10-6 
Problem Definition - DQOs 

12"" Street Landfdl Remedial Action Work Plan 

Step 3: Identify information inputs. 

Removal of Paper Residuals Beyond Landflll Footprint 

Wetland 
• Information inputs will include visual observations of extent of paper residuals base on color and consistency in accordance the ROD. 

^ , Asphalt Plant Property 
., • Information inputs will include visual observations of extent of paper residuals base on color and consistency in accordance the ROD; and 

• Collection of verification sampling. 
MDNR Properties 
• Information inputs will include visual observations of extent of paper residuals base on color and consistency in accordance the ROD; and 
• Collection of verification sampling. 

Grading Design 
* Information inputs will include global slope stability modeling to access the potential effect of the moisture and shear strength to meet requirements of State 

of Michigan solid waste management regulations (Part 115). 
Landfill Gas Management 
The information that is collected for determining the extent of paper residuals beyond the landfill footprint and for the grading design will be supplemented with similar 
visual information recorded during previous investigations at the 12"' Street Landfill site. 

The area considered as part of this action includes the Plainwell, Inc Mill Property located at 200 Allegan Street, Plainwell, Michigan (see Figure 2-4). 

Step 5: Develop the analytical approach. 

Soil samples will be analyzed for TCL VOCs, TCL SVOCs, PCBs, TAL metals, SPLP metals, and general chemistry; and 

Groundwater from monitoring locations will be analyzed for TCL VOCs, TAL SVOCs, PCBs, and TAL inorganics. In addition two surface water samples 
will be collected and analyzed for low level mercury, methyl mercury, and hardness. 

Step 6: Specify performance or acceptance criteria. 

The acceptance criteria for the Phase II RI Work Plan activities are having collected sufficient information to meet the study objectives described under Step 2 above and 
sufficient information to proceed with the investigation. If these criteria are not met, additional data will be collected in a similar manner to meet these objectives. 

Step 7: Develop the plan for obtaining the data. 

The overall QA objective is to develop and implement procedures for field sampling that will provide results to support the evaluation of site data consistent with Michigan 
Part 201 Generic Residential Cleanup Criteria (GRCC) requirements. In general soil and groundwater sampling will be performed to provide representative adequate 
number of samples. Specific procedures for sampling, chain-of-custody, instrument calibration, analysis, reporting, and intemal quality control are described in other 
worksheets of this QAPP. 
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QAPP Worksheet #11-5 
Project Quality Objectives/Systematic Planning Process Statements 

Plainwell MiU Phase H RI Work Plan 

Who will use the data? 

•Weyerhaeuser, CRA, and the overseeing agencies including the U.S. EPA and the MDEQ will use the data. 

What will the data be used for? 

Surface Water Sampling: 

The surface water data will be used to assess the compliance with applicable MDEQ Part 201 Criteria to determine the next steps. 

Soil Sampling Activities: 

The soil data will be used to assess the compliance with applicable MDEQ Part 201 Criteria to further characterize the soil quality at the mill. 

Groundwater Monitoring: 

The groundwater data will be used to assess the compliance with applicable MDEQ Part 201 Criteria to determine the next steps of investigations and characterize the 
groimdwater flow direction. 

What types of data are needed (target analytes, analytical groups, field-screening, on-site analytical or off-site laboratory techniques, sampling techniques)? 

Sampling and analytical protocols are defined later in this document. 

Surface Water Sampling: 

Surface water samples will be analyzed for low level mercury, methyl mercury, and hardness. 

Soil Sampling Activities: 

Soil samples collected will be analyzed for TCL VOCs, TCL SVOCs, PCBs, TAL metals, SPLP metals, and general chemistry. 

Groundwater Monitoring: 

Groundwater samples collected will be analyzed for TCL VOCs. TAL SVOCs, PCBs, and TAL inorganics. 
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QAPP Worksheet #11-5 
Project Quality Objectives/Systematic Planning Process Statements 

Plainwell Mill Phase II RI Work Plan 

How "good" do the data need to be in order to support the environmental decision? 

Field parameter data must be collected with a meter that has a precision of at least ±0.01 pH unit, ±0.001 milliSiemen per centimeter (mS/cm) for conductivity. ±0.1 degree 
Celsius (C) for temperature. ±0.1 millivolts (mV) for dissolved oxygen, ±0.1 nephelometric turbidity units (NTUs) for turbidity; all data should be collected with a similar 
meter, calibrated per the manufacturer's requirements. 

Surface Water Sampling: 

To meet the objectives, representative surface water will be collected based on the hydrology and morphometries at two locations at the millrace and Kalamazoo River to 
confirm the surface water quality. Samples collected for mercury will be analyzed for low level mercury, methyl mercury, and hardness in accordance with the performance 
standards of EPA Method. 
Soil Sampling Activities: 

Soil samples collected will be analyzed for TCL VOCs, TCL SVOCs, PCBs, TAL metals, SPLP metals, and general chemistry in accordance with the performance 
standards of EPA Methods. 
Groundwater Monitoring: 

Groundwater samples collected will be analyzed for TCL VOCs, TAL SVOCs, PCBs, and TAL inorganics in accordance with the performance standards of EPA Methods. 

How much data are needed (number of samples for each analytical group, matrix, and concentration)? 

Surface Water Sampling: 

A minimum of two surface water samples will be collected to characterize the surface water quality at the millrace and Kalamazoo River. 

Soil Sampling Activities: 

Approximately 70 soil samples at various depths/locations will be collected to characterize the soil at the mill. 

Groundwater Monitoring: 

A minimum of 20 groundwater samples will be collected from existing and new monitoring well locations to further characterize the groundwater beneath the mill. 

! 'V'l-
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QAPP Worksheet #11-5 
Project Quality Objectives/Systematic Planning Process Statements 

Plainwell Mill Phase II RI Work Plan 

Where, when, and how should the data be collected/generated? 

Surface Water Quality Monitoring: 

• ; Field parameters will be taken prior sample collection. Samples will be collected at two locations: southeastern of the mill from the millrace and northeastern portion 
of the mill from Kalamazoo River. Samples will be collected according to the Phase II RI Work Plan schedule provided to U.S. EPA. The samples will be collected 

• from either a boat or a shore-mounted semipermanent pier. 

Soil Sampling Activities: 

'•/ ' Soil samples will be collected at various locations according to Phase II RI Work Plan at various locations/depths. Soil samples will be collected according to the 
. Phase II RI Work Plan schedule provided to U.S. EPA. Specific sampling methods will depend upon the depth soil sample is collected from. At each location a foot 

soil core will be collected and examined in the field for visual and/or olfactory evidence of impact. Additionally, soil cores will be screened across their entire length 
with a photoionization detector (PID) to determine the presence of undifferentiated volatile organic vapors. Evidence of visual, olfactory, or PID impacts will be 
recorded along with a description of the soil, in accordance with the Universal Soil Classification System (USCS). 

Groundwater Monitoring: 

Site-wide groundwater sampling will be conducted at the existing and new monitoring locations across the mill. Groundwater samples will be collected according to 
the Phase II Rl Work Plan schedule provided to U.S. EPA. Monitoring wells will be purged using low flow sampling techniques to minimize drawdown and sediment 
agitation. Well purging will continue until three consecutive and consistent readings of the stabilization parameters (i.e., pH. temperature, conductivity, turbidity, 
oxygen reduction potential, and dissolved oxygen) are obtained. 

Who will collect and generate the data? 

CRA field personnel will collect the samples, the laboratory (WATS) will analyze the samples and issue data reports; and CRA QA Officer will coordinate data validation 
will release the data. 

How will the data be reported? 

Field parameters will be available from surface water quality monitoring and groundwater monitoring immediately after completion of field activities. Soil sampling data 
will be reported by the laboratory upon availability and validated data will be presented in the final summary report. Groundwater monitoring data will be reported by the 
laboratory upon availability and validated data will be presented in the final summary report. 

How will the data be archived? 

Validated data will be archived in an appropriate database to ensure that information is readily available, searchable, and compatible with a GIS system. 
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QAPP Worksheet #11-6 
Project Quality Objectives/Systematic Planning Process Statements 

12"' Street Landfdl Remedial Action Work Plan 

Who will use the data? 

Weyerhaeuser. CRA and the overseeing agencies including the U.S. EPA and the MDEQ will use the data. 

What will the data be used for? 

The data will be used for the following purposes; 

Re/noval of Paper Residuals Beyond Landflll Footprint 

Wetland 
• Confirmation of removal of paper residuals from the wetland north of landfill in accordance with the RA activities required by the ROD. 
Asphalt Plant Property 
• Confirmation and documentation of completion of the excavation activities at the asphalt plant property in accordance with the RA activities required by the 

ROD. 
MDNR Properties 
• Confirmation and documentation of completion of the excavation activities i\ the MDNR property in accordance with the RA activities required by the 

ROD. 

What types of data are needed (target analytes, analytical groups, field-screening, on-site analytical or off-site laboratory techniques, sampUng techniques)? 

The data will be used for the following purposes: 

Removal of Paper Residuals Beyo/id Landfdl Footprint 

Wetland 
• Field-screening will rely on the presence of visible residuals. The extent of excavation will be determined based on the visual confirmation and no soil 

sample will be collected. 
Asphalt Plant Property 
• The data will be used to confirm the extent of excavation. Field-screening will rely on the presence of visible residuals. Confirmatory soil sampling will be 

assessed by sampling for TCL VOCs and total PCBs using off-site analytical testing in a quick-tum analysis (i.e.. 24-hours). 
MDNR Properties 
• The data will be used to confirm the extent of excavation. Confirmatory soil sampling will be assessed by sampling for total PCBs using off-site analytical 

testing in a quick-tum analysis (i.e., 24-hours). 

Landfill Grading 

' Completion of sampling is through global slope stability modeling. 

Landfill Gas Management 

• A modified Tier 3 testing program will (based on the U.S. EPA's Method 2E) will be implemented to obtain site-specific information regarding potential 
landfill gas generation and gas quality. 
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QAPP Worksheet #11-6 
Project Quality Objectives/Systematic Planning Process Statements 

12"" Street Landfdl Remedial Action Work Plan 

How "good" do the data need to be in order to support the environmental decision? 

Removal of Paper Residuals Beyond Landfill Footprint 

Wetland 
* The extent of excavation will be determined based on the visual confirmation on-site and no verification soil sample will be collected. 
Asphalt Plant Property 
• The soil will be analyzed for TCL VOCs and total PCBs in accordance with the performance standards of EPA Methods 
MDNR Properties 
• The soil samples will be analyzed for total PCBs in accordance with the performance in accordance with the performance standards of EPA Methods. 

How much data are needed (number of samples for each analytical group, matrix, and concentration)? 

Removal of Paper Residuals Beyond Landflll Footprint 

Wetland 
• The extent of excavation will be determined based on the visual confirmation on-site and no verification soil sample will be collected. 
Asphalt Plant Property 
• Approximately 13 verification soil samples will be collected. The actual number of samples to be collected on each will be determined following the 

exaction activities and will be adjusted to meet the MDEQ's Sampling Strategies and Statistic Training Material Part 201 Cleanup Criteria (S3TM) 
MDNR Properties 
• Approximately nine verification soil samples will be collected. The actual number of samples to be collected on each will be determined following the 

exaction activities and will be adjusted to meet the MDEQ's S3TM guidance. 

Where, when, and how should the data be collected/generated? 

Removal of Paper Residuals Beyond Landfill Footprint 

Wetland 
• The extent of excavation will be determined based on the visual confirmation on-site and no verification soil sample will be collected. 
Asphalt Plant Property 
• The soil samples will be collected from the base of the excavated and surface area of the sidewalls of the excavation from the top 6 inches of native soil 

below the surface of the exaction base and the sidewalls using a stainless-steel trowel and standard soil sampling and decontamination procedure. The 
excavation and soil sampling activities will be performed according to the RA Work Plan schedule provided to U. S. EPA. 

MDNR Properties 
' ' ' The soil samples will be collected from the base of the excavated and surface area of the sidewalls of the excavation from the top 6 inches of native soil 

below the surface of the exaction base and the sidewalls using a stainless-steel trowel and standard soil sampling and decontamination procedure. The 
excavation and soil sampling activities will be performed according to the RA Work Plan schedule provided to U. S. EPA. 

Who will collect and generate the data? 

CRA field personnel will collect the samples and generate the data, the laboratory (WATS) will analyze the collected field samples and issue data reports; and CRA QA 
Officer will coordinate data validation and release the analytical data. 

CRA.'iWJ4(."!i 



Title: Multi-Area Quality Assurance Project Plan 
Revision Number: 03 

Addendum Number: 04 
Revision Date: June 2009 

Page 3 of 3 

QAPP Worksheet #11-6 
Project Quality Objectives/Systematic Planning Process Statements 

12"' Street Landfdl Remedial Action Work Plan 

How will the data be reported? 

Soil sampling data will be reported by the laboratory upon availability in a quick-turn analysis (i.e., 24 to 72-hours) and validated data will be presented to determine the 
extent of the excavation. 

How will the data be archived? 

Validated data will be archived in an appropriate database to ensure that information is readily available, searchable, and compatible with a GIS system. 
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QAPP Worksheet #12-1 
Measurement Performance Criteria (PCBs - Surface Water) 

Matr ix: Aqueous 

Analytical Group : PCBs 

Concentration Level: All 

SAMPLING 
PROCEDURE'" 

F-16 

ANALYTICAL 
METHOD/SOP* '̂ 

W-1 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision - Overall 

Accuracy/Bias 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 
and Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE CRITERIA 

Relative percent difference 
(RPD) 
<50% 

% Recovery (%R) 
laboratory-generated limits'̂ * 

< Reporting limit (RL) 

%R 
laboratory-generated limits'*' 

Retention times, see 
analytical SOP 

%R, same as LCS*'' 

%R, same as LCS'*' 

RPD <20% 

1 
QC SAMPLE 

AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Surrogate 

Blanks 
(field, equipment, 

method) 

Laboratory control 
sample 
(LCS) 

Retention time windows 

Matrix spike (MS)"' 

Matrix spike duplicate 
(MSD) or laboratory 

control sample duplicate 
(LCSD)"' 

MS/MSD or 
LCS/LCSD"' 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A). OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

A 
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QAPP Worksheet #12-1 
Measurement Performance Criteria (PCBs Surface Water) 

Footnotes: 
'" Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 
'"' Reference number from QAPP Worksheet #23. 
'" MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 
'•' See Attachments 1-1 and 1-2, 
RPD = relative percent difference. 
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QAPP .Worksheet #12-2 
Measurement Performance Criteria (Wet Chemistry - Surface Water) 

Matr ix: Water 

Analytical Group: 

Concentration Level: 

Wet chemistry 

All 

SAMPLING 
' PROCEDURE'" 

F-16 

ANALYTICAL 
METHOD/SOP'̂ ' 

W-2, W-3, W-5. W-26 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision - Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD < 50% 

<RL 

%R(90-110) 

%R (75-125) 

%R (75-125) 

%R < 20% 

%R laboratory-generated 
limit'*' 

1 
- • 

QC SAMPLE 
AND/OR ACTIVrrY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks 
(field, equipment. 

calibration, preparation) 

Continuing calibration 
verification 

MS'3' 

MSD'^' 

MS/MSD'^' 

LCS 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 
4 

A 

A 

A 

A 

Footnotes: 

'" Reference number from QAPP Worksheet #21. See the project-specific Field sampling Plan for sampling procedures. 

'"' Reference number from QAPP Worksheet #23. 

'" MS and MSD not applicable for TSS 

'' ' See Attachment 1 -1. 
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QAPP Worksheet #12-3 
Measurement Performance Criteria (PCBs - Soil/Sediment) 

Matrix: Soil/Sediment 

Analytical Group : ' " PCBs 

Concentration Level: All 

SAMPLING 
PROCEDURE'-' 

F-4, F-5, F-6 

: < • 

ANALYTICAL 
METHOD/SOP"' 

W-4 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias and 
Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD < 100% 

%R, laboratory-generated 
limits'*' 

<RL 

%R. laboratory-generated 
limits'"'' 

Retention times, see 
analytical SOP 

%R. same as LCS'*' 

%R, same as LCS'*' 

%RPD<35% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Surrogate 

Blanks 
(field, equipment, 

method) 

LCS 

Retention time windows 

MS'^' 

MSD or LCSD'^' 

MS/MSD or 
LCS/LCSD'^' 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

A 
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QAPP Worksheet #12-3 
Measurement Performance Criteria (PCBs - Soil/Sediment) 

Footnotes: 

'" Reference number from Q/\PP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

' ' ' Reference number from Q/\PP Worksheet #23. 

'"" MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

'*' See Attachments 1-1 and 1-2. 
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QAPP Worksheet #12-4 
Measurement Performance Criteria (PCBs - Free Product) 

Matrix: 

Analytical Group: 

Free Product 

PCBs 

Concentration Level: 

SAMPLING 
PROCEDURE'" 

F-8 

All 

ANALYTICAL 
METHOD/SOP'̂ ' 

S-1 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA'" 

RPD< 100% 

%R, laboratory-generated 
limits'*' 

< 2 X MDL 

%R, laboratory-generated 
limits'*' 

%R. laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

RPD <30% 

-

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Surrogate 

Blanks (field, equipment, 
method) 

LCS 

MS'-*' 

MSD or LCSD'-" 

MS/MSD or 

LCS/LCSD'" 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A),OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

Footnotes: 

'" Rtjference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

'-' Referencenumber from QAPP Worksheet #23. 

'" Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

'̂ ' MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

'*' See Attachments 1-1 and 1-2. 

RPD = relative percent difference. 
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QAPP Worksheet #12-5 
Measurement Performance Criteria (TAL Metals - Groundwater / SPLP Metals-Soil) 

Matr ix: Aqueous 

Analytical Group : TAL Metals / SPLP Metals 

Concentration Level: All (Except Low-Level Mercury) 

SAMPLING 
PROCEDURE'" 

••' F-8F-I1.F-5, F-6 

ANALYTICAL 
METHOD/SOP'̂ ' 

W-14 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy 

Accuracy 

MEASUREMENT 
PERFORMANCE 

CRITERIA'̂ ' 

RPD< 100% 

<RL 

%R, laboratory-generated 
limits'*' 

sample > 5 x QL; RPD < 20% 

sample < 5 x QL; No limit 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

RPD <20% 

%R > 80% 

RPD < 10% 

1 
QC SAMPLE 

AND/OR ACTrVTTY 
USED TO ASSESS , 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

Laboratory duplicate 

MS'« 

MSD or LCSD'"' 

MS/MSD or 

LCS/LCSD''" 

Interference check sample 

Serial dilution 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes: 
Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 
Reference number from QAPP Worksheet #23. 
Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 
MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 
See Attachments 1 -1 

RPD = relative percent difference. 
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QAPP Worksheet #12-6 
Measurement Performance Criteria (TAL Metals-Soil) 

Matrix: Soil 

Analytical Group: TAL Metals 

Concentration Level: All (Except Low-Level Mercury) 

SAMPLING 
PROCEDURE'" 

F-5. F-6 

ANALYTICAL 
METHOD/SOP"" 

W-14 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy 

Accuracy 

MEASUREMENT 
PERFORMANCE 

CRITERIA'" 

RPD< 100% 

<RL 

%R, laboratory-generated 
limits'*' 

sample > 5 x QL; RPD < 20% 

sample < 5 x QL; No limit 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%RPD <40% 

%R > 80% 

RPD< 10% 

QC SAMPLE 
AND/OR ACTIVITY USED 

TO ASSESS MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

Laboratory duplicate 

MS'*' 

MSD or LCSD'"" 

MS/MSD or 

LCS/LCSD"" 

Interference check sample 

Serial dilution 

QC SAMPLE ASSESSES ERROR FOR 
SAMPLING(S), ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes: 
Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 
Reference number from QAPP Worksheet #23. 
Measurement performance criteria listed are cuirent criteria at the time this document was created, but are subject to change as control limits are updated. 
MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 
See Attachments 1 -1 

RPD = relative percent difference. 

CRA.IIO'Ml.D 



Title: Multi-Area Quality Assurance 

Project Plan 

Revision Number: 03 

Revision Date: September 2008 

Page I of 2 

QAPP Worksheet #12-7 
Measurement Performance Criteria (Cyanide - Groundwater) 

Matr ix : Aqueous 

Analytical Group : Cyanide 

Concentration Level: All, total 

SAMPLING 
; PROCEDURE'" 

F-8. F-11 
1 

ANALYTICAL 
METHOD/SOP" '̂ 

W-24 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA"' 

RPD < 100% 

<RL 

%R, laboratory-generated 
limits 

%RPD <20% 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%RPD <20% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

Laboratory duplicate 

MS"" 

MSD or LCSD'"" 

MS/MSD or 

LCS/LCSD"*> 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING<S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes: 

Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

Reference number from Q/^P Worksheet #23. 

Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

See Attachments 1 -1. 

i RPD = relative percent difference. 
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QAPP Worksheet #12-8 
Measurement Performance Criteria (Cyanide - Soil) 

Matrix: Soil 

Analytical Group: 

Concentration Level: 

SAMPLING 
PROCEDURE'" 

F-5, F-6 

, 

Cyanide 

All, total 

ANALYTICAL 
METHOD/SOP* '̂ 

W-25 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA'" 

RPD< 100% 

<RL 

%R, laboratory-generated 
limits 

%RPD <20% 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%RPD <20% 

-

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

Laboratory duplicate 

MS'-" 

MSD or LCSD'^' 

MS/MSD or 

LCS/LCSD'-" 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A). OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes: 

(1) Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

(2) Reference number from QAPP Worksheet #23. 

(3) Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

(4) MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

C) See Attachments 1-1. 

RPD = relative percent difference. 
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QAPP Worksheet #12-9 
Measurement Performance Criteria (Low-Level Mercury and Methyl Mercury - Groundwater) 

Matr ix : Aqueous 

Analytical Group : Mercury 

Concentration Level: Low-Level 

SAMPLING 
. PROCEDURE'" 

F-8. F-11 

' • ! 

L I 

ANALYTICAL 
METHOD/SOP"-' 

C-4, C-7 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRIIERIA'" 

RPD< 100% 

<RL 

%R, laboratory-generated 
limits'*' 

RPD 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%RPD <24% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

Laboratory duplicate 

MS'"' 

MSD or LCSD'-" 

MS/MSD or 

LCS/LCSD"" 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A),OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes: 

'" Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

'-' Reference number from QAPP Worksheet #23. 

'̂ ' Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

'*' MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

'"' See AUachments 1 -1 

RPD = relative percent difference. 
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QAPP Worksheet #12-10 
Measurement Performance Criteria (SVOCs - Groundwater) 

Matrix: Aqueous 

Analytical Group: SVOCs 

Concentration Level: All 

SAMPLING 
PROCEDURE'" 

F-8. F-11 

ANALYTICAL 
METHOD/SOP'-' 

W-15 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA'" 

RPD < 100% 

<RL 

%R, Laboratory-generated 
limits'*' 

%R, Laboratory-generated 
limits'*' 

%R, Laboratory-generated 
limits'*' 

%RPD <20% 

%R, Laboratory-generated 
limits'*' 

+ 100%,-50%ofICAL 

Established mass limits 

-
QCSAMPLE 

AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

MS"" 

MSD or LCSD"*' 

MS/MSD or 

LCS/LCSD'-" 

Surrogates 

Intemal standards 

DFTPP Tuning 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes: , 

' ' ' Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

'-' Reference number from QAPP Worksheet #23. 

'" Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

'-" MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

' ' See Attachments 1-1 and 1-2. 

RPD = relative percent difference. 
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QAPP Worksheet #12-11 
Measurement Performance Criteria (SVOCs - Soil) 

Matr ix: Soil 

Analytical Group : 

Concentration Level: 

SVOCs 

All 

SAMPLING 
- PROCEDURE'" 

F-5, F-6 

ANALYTICAL 
METHOD/SOP'=' 

W-15 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA'" 

RPD < 100% 

<RL 

%R, Laboratory-generated 
limits'*' 

%R, Laboratory-generated 
limits'*' 

%R, I .ahoratory-generated 
limits'*' 

%RPD <40% 

%R, Laboratory-generated 
limits'*' 

+ 100%.-50%ofICAL 

Established mass limits 

1 
QC SAMPLE 

AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

MS'"' 

MSD or LCSD'-" 

MS/MSD or 

LCS/LCSD'"' 

Surrogates 

Internal standards 

DFTPP Tuning 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes: 

'" Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

'"' Reference number from QAPP Worksheet #23. 

'" Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

'̂ ' MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

'*' See Attachments 1-1 and 1-2. 

RPD = relative percent difference. 
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QAPP Worksheet #12-12 
Measurement Performance Criteria (VOCs - Groundwater) 

Matrix: Aqueous 

Analytical Group: VOCs 

Concentration Level: All 

SAMPLING 
PROCEDURE'" 

F-8, F-11 

ANALYTICAL 
METHOD/SOP'-' 

W-21 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA'" 

RPD < 100% 

<RL 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%RPD <20% 

%R, laboratory-generated 
limits'*' 

+ 100%,-50%ofICAL 

Established mass limits 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

MS'"' 

MSD or LCSD'"' 

MS/MSD or 

LCS/LCSD'"' 

Surrogates 

Intemal standards 

BFB Tuning 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes: 

Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

Reference number from QAPP Worksheet #23. 

Measurement performance criteria listed are current criteria al the time this document was created, but are subject to change as control limits are updated. 

MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

See Attachments 1 -1 and I -2. 

RPD = relative percent difference. 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 04 

Addendum Number: 01 

Revision Date: May 2009 

Page I of 1 

QAPP Worksheet #12-13 
Measurement Performance Criteria (VOCs - Soil) 

Matr ix: Soil 

Analytical Group : VOCs 

Concentrat ion Level: All 

SAMPLING 
PROCEDURE" 

F-5.F-6 
1 

ANALYTICAL 
METHOD/SOP*-' 

C-5 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA" 

RPD < 100% 

<RL 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%RPD <40% 

%R, laboratory-generated 
limits'*' 

Established mass limits 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

MS'"' 

MSD or LCSD'"' 

MS/MSD or 

LCS/LCSD'"' 

Surrogates 

BFB Tuning 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

Footnotes: 

'" Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

'-' Reference number from QAPP Worksheet #23. 

'" Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

'-" MS and MSD must be client-provided. IXS/LCSD performed when no MS/MSD is supplied. 

'*' See Attachments 1-1 and 1-2. 

RPD = relative percent difference. 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 04 

Addendum Number: 01 

Revision Date: May 2009 

Page 2 of 5 

QAPP Worksheet #12-14 
Measurement Performance Criteria (DRO & GRO - Soil) 

Matrix: Soil 

Analytical Group: DRO, GRO 

Concentration Level: All 

SAMPLING 
PROCEDURE'" 

F-5. F-6 

ANALYTICAL 
METHOD/SOP'-' 

W-22 (DRO) 

W-23 (GRO) 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA" 

RPD< 100% 

<RL 

%R, Laboratory-generated 
limits 

%R, Laboratory-generated 
limits (50%-150%) 

%R, laboratory-generated 
limits'*' 

%RPD<10% 

%R, Laboratory-generated 
limits'*' 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

MS 

MSD or LCSD'"' 

MS/MSD or 

LCS/LCSD'"' 

Surrogate 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes: 

Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

Reference number from QAPP Worksheet #23. 

Measurement perfonnance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

See Attachments 1-1 and 1-2. 

RPD = relative percent difference. . 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 04 

Addendum Number: 01 

Revision Date: May 2009 

Page 3 of 5 

QAPP Worksheet #12-15 
Measurement Performance Criteria (Wet Chemistry - Soil) 

Matrix: Soil 

Analytical Group : 

Concentration Level: 

SAMPLING 
PROCEDURE'" 

• F-5. F-6 

Wet chemistry 

All 

ANALYTICAL 
METHOD/SOP'̂ ' 

C-8. C-9andC-I0 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision - Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD < 100% 

<RL 

%R laboratory-generated 
limit'*' 

%R laboratory-generated 
limit'*' 

%R laboratory-generated 
limit'*' 

%R laboratory-generated 
limit'*' 

%R laboratory-generated 
limit'*' 

-. 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks 
(field, equipment, 

calibration, preparation) 

Continuing calibration 
verification 

MS'^' 

MSD'^' 

MS/MSD'^' 

LCS 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes: 

'" Reference number from QAPP Worksheet #21. See the project-specific Field sampling Plan for sampling procedures. 

'"' Reference number from QAPP Worksheet #23. 

' ' MS and MSD not applicable for Nitrogen compounds (Ammonia-N, Nitrate and Nitrite) and phosphorous. 

' ' ' See Attachment 1-1. 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 04 

Addendum Number: 01 

Revision Date: May 2009 

Page 4 of 5 

QAPP Worksheet #12-16 
Measurement Performance Criteria (Low-Level Mercury and Methyl Mercury - Surface Water) 

Matrix: Aqueous 

Analytical Group: Mercury 

Concentration Level: Low-Level 

SAMPLING 
PROCEDURE" 

F-16 

ANALYTICAL 
METHOD/SOP* '̂ 

C-4. C-7 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA'" 

RPD< 100% 

<RL 

%R, laboratory-generated 
limits'*' 

RPD, laboratory-generated 
limits 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

%R, laboratory-generated 
limits'*' 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

Laboratory duplicate 

MS'"' 

MSD or LCSD'"' 

MS/MSD or 

LCS/LCSD'"' 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes: 

"' ' Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 

'"' Reference number from QAPP Worksheet #23. 

'" Measurement performance criteria listed are current criteria at the time this document was created, but are subject to change as control limits are updated. 

'•" MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 

' ' See Attachments 1-1 and 1-2. 

RPD = relative percent difference. 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 04 

Addendum Number: 01 

Revision Date: May 2009 

Page 5 of 5 

QAPP Worksheet #12-17 
Measurement Performance Criteria (PCBs - Groundwater) 

Matr ix: Aqueous 

Analytical Group : PCBs 

Concentration Level: All 

SAMPLING 
PROCEDURE'" 

F-3, F-11,F-I6 

1 

ANALYTICAL 
METHOD/SOP" '̂ 

W-1 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision - Overall 

Accuracy/Bias 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 
and Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE CRITERIA 

Relative percent difference 
(RPD) 
<50% 

% Recovery (%R) 
laboratory-generated limits'^' 

< Reporting limit (RL) 

%R 
laboratory-generated limits'*' 

Retention times, see 
analytical SOP 

%R, same as LCS'*' 

%R, same as LCS'*' 

RPD <20% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Surrogate 

Blanks 
(field, equipment, 

method) 

Laboratory control 
sample 
(LCS) 

Retention time windows 

Matrix spike (MS)'^' 

Matrix spike duplicate 
(MSD) or laboratory 

control sample duplicate 
(LCSD)'" 

MS/MSD or 
LCS/LCSD'" 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

A 
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QAPP Worksheet #12-17 
Measurement Performance Criteria (PCBs - Groundwater) 

Footnotes: 
'" Reference number from QAPP Worksheet #21. See the project-specific Field Sampling Plan for sampling procedures. 
'"' Reference number from QAPP Worksheet #23. 
"' MS and MSD must be client-provided. LCS/LCSD performed when no MS/MSD is supplied. 
''' See Attachments 1-1 and 1-2. 
RPD = relative percent difference. 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 1 of 3 

QAPP Worksheet #13-1 
Secondary Data Criteria and Limitations 

12"" Street Landfill RA Work Plan 

SECONDARY DATA 

Soil and residuals sampling 
data 

Electromagnetic conductivity 
and magnetometer survey 

data 

Soil and residuals sampling 

Sediment probing data: soil 
and residuals sampling data, 
groundwater sampling data 

Groundwater sampling data 

Summary of existing data: 
residuals sampliiig data 

DATA SOURCE 
(originating organization, report title, and date) 

June and Sept. 1987 and January, 1989. 
MDNR and Mill Staff, 24 soil and residual 

samples outside berm. 

(Discussed in G&M, 1994a). 

G&M, I99I. "12"'Street Landfill 
Geophysical Investigation, Plainwell. 

Michigan." Letter Report by Geraghty and 
Miller, hic. October 11, 1991. 

G&M, 1994a. "Test Pit Investigation, 
Technical Memorandum. 12'" Street Landfill 
Operable Unit, Plainwell, Michigan. Allied 
Paper Inc./Portage Creek/Kalamazoo River 
Superfund Site." Geraghty and Miller, Inc. 

February 18, 1994. 

G&M. 1994b. Allied Paper, Inc./Portage 
Creek/Kalamazoo River Superfund site 

Remedial Investigation/Feasibility Study, 
Technical Memorandum 8, 12th Street 

Landfill Operable Unit, Plainwell, Michigan. 
May 31, 1994. 

G&M. 1996a. "Remedial Investigation 
Addendum I, 12'" Street Landfill Operable 
Unit, Plainwell, Michigan, Allied Paper, 

Inc./Portage Creek/Kalamazoo River 
Superfund Site." March 26, 1996. 

G&M, 1996b. "Remedial Investigation 
Report, 12'" Street Landfill Operable Unit, 

Plainwell Michigan, Allied Paper, Inc./Portage 
Creek/Kalamazoo River Superfund Site." 

Geraghty and Miller. Inc. December 20, 1996. 

DATA GENERATOR(S) 
(originating organization, data 

types, 
data generation/ 
collection dates) 

Plainwell Paper Co.; KRSG 

Plainwell Paper Co.: KRSG 

Plainwell Paper Co.; KRSG 

Plainwell Paper Co.; KRSG 

Plainwell Paper Co.; KRSG 

Plainwell Paper Co.; KRSG 

HOW DATA 
WILL BE USED 

Remedial design 

Remedial design 

Remedial design 

Site characterization 

Remedial design 

Remedial design 

LIMITATIONS 
ON DATA USE 

U.S, EPA approval 

U.S. EPA approval 

U.S. EPA approval 

U.S. EPA approval'" 

U.S. EPA approval 

U.S. EPA approval 

CRA.'iW)4(3i 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 2 of 3 

QAPP Worksheet #13-1 
Secondary Data Criteria and Limitations 

12"' Street Landfill RA Work Plan 

SECONDARY DATA 

Geotechnical data 

Sediment probing data 

Wetland delineation 

Sediment probing data 

Wastewater treatment system 
discharge, surface water, and 

residual data 

Summary of existing data 
including protective 

determination 

DATA SOURCE 
(originating organization, report title, and date) 

BBL. 2001a. "Geotechnical Sample 
Analytical Data, 12"'Street Landfill Operable 
Unit." Transmittal Letter with Attachments. 
Blasland. Bouck & Lee, Inc. June 25, 2001. 

BBL. 2001b, as reported in final data 
summary report soil/sediment sampling results 

pre-design sampling. 12th Street Landfill, 
Operable Unit #4, Allied Paper, Inc./Portage 

Creek/Kalamazoo River Site, Plainwell, 
Michigan. July 2004. 

CDM. 2002. "Michigan Department of 
Environmental Quality, Kalamazoo River and 
Portage Creek Wetland Delineation Study," 
Camp Dresser and McKee. January 2002. 

U.S. EPA, 2004. Final data summary report 
soil/sediment sampling results pre-design 

sampling. 12th Street Landfill. Operable Unit 
#4, Allied Paper, Inc./Portage 

Creek/Kalamazoo River Site, Plainwell, 
Michigan. July 2004. 

RMT, Inc, 2007. Emergency Response Plan 
Design Report, 12th Street Landfill, Operable 

Unit #4, Allied Paper, Inc./Portage 
Creek/Kalamazoo River Site, Plainwell. 

Michigan. July 2007. 

U.S. EPA, 2007, First Five Year Review 
Report Final, 12th Street Landfill, Operable 

Unit #4, Allied Paper, Inc./Portage 
Creek/Kalamazoo River Site, Plainwell, 

Michigan, October 2007. 

DATA GENERATOR(S) 
(originating organization, data 

types, 
data generation/ 
collection dates) 

KRSG 

KRSG 

MDEQ 

U.S. EPA 

RMT 

U.S, EPA 

HOWDATA 
WILL BE USED 

Remedial design 

Site characterization 

Remedial design 

Site characterization 

Site characterization 

Site characterization 

LIMITATIONS 
ON DATA USE 

U.S, EPA approval 

U.S. EPA approval'" 

U.S, EPA approval 

U,S. EPA approval'" 

U.S. EPA approval 

U.S. EPA approval 
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Title: Multi-Area Quality Assurance Project Plan 
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Addendum Number: 04 

Revision Date: June 2009 

Page 3 of 3 

QAPP Worksheet #13-1 
Secondary Data Criteria and Limitations 

12* Street Landfill RA Work Plan 

SECONDARY DATA 

Soil.and paper residual 
sampling data 

Pre-final design investigation 

DATA SOURCE 
(originating organization, report tide, and date) 

RMT, Inc, 2008. Remedial Design Work Plan 
report soil/residual sampling results pre-design 
sampling. 12th Street Landfill, Operable Unit 

#4. Allied Paper, Inc./Portage 
Creek/Kalamazoo River Site, Plainwell, 

Michigan. June 2008, 

RMT, Inc, 2008. Remedial Design Work Plan 
report soil/residual sampling results pre-design 
sampling. 12th Street Landfill, Operable Unit 

#4. Allied Paper, Inc./Portage 
Creek/Kalamazoo River Site, Plainwell, 

Michigan. June 2008. 

DATA GENERATOR(S) 
(originating organization, data 

types, 
data generation/ 
collection dates) 

RMT 

RMT 

HOWDATA 
WILL BE USED 

Remedial Design 

Remedial Design 

LIMITATIONS 
ON DATA USE 

U.S. EPA approval 

U.S. EPA approval 

Footnote: 

'" Data and observations collected during the sediment excavation will take precedence. 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page \ of 2 

QAPP Worksheet #13 -2 
Secondary Data Criteria and Limitations 

PlainweU Mill Phase II RI Work Plan 

SECONDARY DATA 

Sediment coring observations 
and survey results 

Prior investigations 

DATA SOURCE 
(originating organization, 

report title, and date) 

RMT, July 2007. Visual Assessment of the 
Plainwell Mill Banks. 

BBL, 1996. Technical Memorandum 15: 
Mill Investigations 

ERM, 1997. Simpson Plainwell Paper 
Company Phase 1 environmental site 

assessment and Phase 11 investigation, 
Plainwell, Michigan 

Plainwell Paper, 1999 & 2000. Letter to 
Michigan Department of Environmental 

Quality. 

CDM, 2001. Plainwell Paper Gray Seam 
Investigation. 

Weston, 2002. Removal Assessment Report 
for Allied Paper - Kalamazoo River Site, 

Otsego/Plainwell. 

BBL, 2003. PCB Data for the Plainwell 
Impoundment River Bank Soil Samples. 

FTCH, 2006. Phase 11 Environmental Site 
Assessment, Former Plainwell Paper Mill. 

RMT, 2008. Plainwell Mill Banks 
Emergency Action Documentation Report. 

RMT 2006, Draft RI/FS Work Plan Report, 
September 2006 

DATA GENERATOR(S) 
(originatiiig organization, data 

types, data generation/collection 
dates) 

RMT 

July 2007 

BBL 

1996 

ERM 

1997 

Simpson Plainwell 

Oil spill clean-up samples 

1999 & 2000 

CDM 

October 2001 

Weston 

July and August 2001 

BBL 

October 2003 

FTCH 

October 2006 

RMT 

January 2009. 

RMT 
Document not finalized 

HOW DATA 
WILL BE USED 

Site Characterization 

Site Characterization 

LIMITATIONS 
ON DATA USE 

U.S. EPA approval'" 

Data are historical and site 
conditions may have 

changed. 

CRA,'i63')4<,1i 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 
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Page 2 of 2 

QAPP Worksheet #13 -2 
Secondary Data Criteria and Limitations 

Plainwell Mill Phase II RI Work Plan 

SECONDARY DATA DATA SOURCE 
(originating organization, 

report title, and date) 

RMT 2009, Phase 1 Plainwell Mill RI/FS 
Work Plan: Summary of Test Pit Activities 

and Results for Plainwell Mill technical 
memorandum, January 2009 

RMT 2009, Phase 1 Plainwell Mill RlyT̂ S 
Work Plan: Initial Groundwater and Coal 
Tunnel Assessment Work Plan technical 

memorandum, February 2009 

DATA GENERATOR(S) 
(originating organization, data 

types, data generation/collection 
dates) 

RMT 

January 2009 

RMT 

February 2009 

HOWDATA 
WILL BE USED 

LIMITATIONS 
ON DATA USE 

Footnote: 
' ' ' Data and observations collected during the sediment excavation will take precedence. 

CRA5(i3')4(3l 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 1 of 11 

QAPP Worksheet #14 
Summary of Project Tasks 

SAMPLING AND ANALYSIS TASKS 

Emergency Response Activities in the Former Powerhouse Discharge Channel at the 12"' Street LaiidfiU (Operable Unit No. 4) 

Sampling tasks: 

Analysis tasks: 

QuaUty control tasks: 

Secondary data: 

Sampling tasks will be performed as follows: 

Pre-excavation bathymetry measurements and sediment sampling to plan extent of sediment excavation (i.e.. analytical data for 
polychlorinated biphenyls (PCBs), visual characterization, and engineering data) 

Resuspension monitoring and control, including surface water sampling and field turbidity measurements 

Dewatering system discharge monitoring 

Post-excavation confirmation sampling for PCBs in channel sediment 

Global positioning system (GPS)-based survey of excavation limits and sampling locations 

Digital photographs 

Analytical samples will be processed, prepared, and analyzed, as follows: 

Resuspension monitoring and control (surface water) 

PCBs by WATS 

Dewatering system discharge monitoring (surface water) 

PCBs, total suspended solids (TSS), and phosphorus by WATS 

Post-excavation confirmation sampling (sediment) 

PCBs by WATS 

The samples will be collected and processed, and the laboratory waste will be disposed of as described in the laboratory SOPs 
(Attachment 1-5). QA samples will be collected as described in Worksheet #26. 

See Worksheets #13-1 and #13-2. 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 2 of 11 

QAPP Worksheet #14 
Summary of Project Tasks 

SAMPLING AND ANALYSIS TASKS 

Predesign Investigations for the Remedial Design for the 12"" Street LandfiU (Operable Unit No. 4) 

Sampling tasks: 

Analysis tasks: 

Quality control tasks: 

Secondary data: 

Field data collection activities during the predesign investigafions will include: 

Visual information obtained by the advancement of test pits 

Visual information obtained by the advancement of Geoprobe*® borings 

Gas concentrations (methane, carbon dioxide, and oxygen) measured in existing monitoring wells and in the Geoprobe® 
locations. Pressure measured in existing monitoring wells. 

No analytical data will be collected. 

No analytical data will be collected. 

See Worksheet #13-1. 

Phase 2 of Addendum No. 1 - Test Pits & Plainwell Mill RI/FS - Phase 1 Initial Groundwater Assessment 

SampUng tasks: Sampling tasks will be performed as follows: 

Phase 2 of Addendum No. 1 

Approximately 15 test pits will be excavated along the banks of the Plainwell Mill buildings. 

Test pit excavation to determine extent of oil impacted soil and elevated concentrations of PCBs (i.e.. analytical data for 
polychlorinated biphenyls (PCBs) & total petroleum hydrocarbons, visual characterization, and engineering data) 

Additional soil samples will be collected from the test pits for RCRA metals, VOCs, and PAHs 

If free product is observed a sample will be collected for general characteristics 

Global positioning system (GPS)-based survey of excavation limits and sampling locations 

Digital photographs 

Plainwell Mill RI/FS - Phase I Initial Groundwater Assessment 

Approximately 12 groundwater wells and three staff gages will be installed. 

Collect groundwater samples for RCRA metals, VOCs, PAHs, and PCBs 

Collect water elevations from three surface water staff gages (Two in the Kalamazoo River and One in the Mill Race) 

Global positioning system (GPS)-based survey of excavation limits and sampling locations 

Digital photographs 

rRA.'i(..i'l4{.3l 
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QAPP Worksheet #14 
Summary of Project Tasks 

Analysis tasks: 

Quality control tasks: 

Secondary data: 

Analytical samples will be processed, prepared, and analyzed, as follows: 

Phase 2 of Addendum No. 1 - Test Pits SoU Samples 

PCBs by WATS 

RCRA Metals by WATS 

PAHs by WATS 

VOCs by Columbia Analytical Services 

Free Product Characterization (Specific Gravity & Viscosity) - Summit Technologies, Inc. 

Total petroleum hydrocarbons (DRO/GRO) by WATS 

PlainweU MiU RLTS - Initial Groundwater Assessment (Groundwater Samples) 

PCBs by WATS 

RCRA Metals by WATS 

Hg by Columbia Analytical Services 

PAHs by WATS 

VOCs by Columbia Analytical Services 

The samples will be collected and processed, and the laboratory waste will be disposed of as described in the laboratory SOPs 
(Attachment 1-5). QA samples will be collected as described in Worksheet #26. 

See Worksheets #13-1 and #13-2. 

SAMPLING AND ANALYSIS TASKS 

PlainweU MiU Phase II Remedial Investigation Work Plan 

Sampling tasks: Sampling tasks will be performed as follows: 

Advancement of soil boring and performing soil sampling as described in Worksheet# 18-5. 

Installation of monitoring wells at various location at the site. 

Performance of side-wide groundwater monitoring at existing and new monitoring locations. 

GPS-based survey of soil boring and groundwater monitoring locations. 

Collection of two surface water samples, one from millrace and one from Kalamazoo River. 

Digital photographs. 
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QAPP Worksheet #14 
Summary of Project Tasks 

Analysis tasks: 

Quality control tasks: 

Secondary data: 

Analytical samples will be processed, prepared, and analyzed, as follows: 

Surface water sampling: 

Low level mercury, methyl mercury, and hardness subcontract by WATS to Columbia Analytical Services 

Soil sampling: 

TCL SVOCs. TAL Metals, SPLP Metals, and PCBs by WATS 

TCL VOCs and general chemistry subcontract by WATS to Columbia Analytical Services 

Groundwater monitoring: 

TCL VOCs. TCL SVOCs, PCBs, and TAL inorganics by WATS 

The samples will be collected and processed, and the laboratory waste will be disposed of as described in the laboratory SOPs 
(Attachment t-5). QA samples will be collected as described in Worksheet #26, 

See Worksheets #13-1 and #13-2. 

12"' Street Landfdl Remedial Action Work Plan | 

Sampling tasks: 

Analysis tasks: 

Quality control tasks: 

Sampling tasks will be performed as follows: 

Asphalt Plant Property 

Post- excavation soil sampling at the base of excavation and sidewalls of the excavated area. 

GPS-based survey of excavation limits and sampling locations. 

Digital photographs. 

MDNR Property 

Post- excavation soil sampling at the base of excavation and sidewalls of the excavated area 

GPS-based survey of excavation limits and sampling locations. 

Digital photographs. 

Analytical samples will be processed, prepared, and analyzed, as follows: 

Soil samples collected from Asphalt Plant Property: 

PCBs by WATS 

TCL VOCs subcontract by WATS to Columbia Analytical Services 

Soil sampling collected from MDNR Property: 

PCBs by WATS 

The samples will be collected and processed, and the laboratory waste will be disposed of as described in the laboratory SOPs 
(Attachment 1-5). QA samples will be collected as described in Worksheet #26. 
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QAPP Worksheet #14 
Sununary of Project Tasks 

Secondary data: See Worksheets #13-1 and #13-2, 

DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS 

Data management tasks: Field data reduction - Raw data from field measurements and sample collection activities will be recorded as specified in the 
FSP. If the data are to be used in the project reports, they will be reduced or summarized, and the method of reduction will be 
documented in the report. With the exception of the temperature correction for specific conductance, no calculation will be 
involved in field data reduction. Only direct-reading instrumentation will be employed in the field. The On-Site Coordinator or 
designee will proofread all forms and notebooks to determine if transcription errors have been made by the field crew. 

Laboratory data reduction - WATS (or subcontracted laboratory) will perform in-house analytical data reduction under the 
direction of the laboratory QA/QC Manager. The laboratory QA/QC Manager will be responsible for assessing data quality and 
advising of any data that were rated "preliminary" or "unacceptable" or of other notations that would caution the data user of 
possible unreliability. Data reduction, by the laboratory, will be conducted as follows: 

The analysts who produced the laboratory data will first conduct a systematic review (Level 1 Review). 
An experienced peer, supervisor, or designee will examine the data (the Level 2 Review) to ensure that the Level 1 review 
has been completed correctly and thoroughly. Following the Level 2 review, the data will be turned over to the Laboratory 
Project Manager for a third-level review. 

The Project Manager will review the data for completeness and attainment of quality control criteria as outlined in the 
U.S. EPA methods and for overall reasonableness. 
The Project Manager will verify the accuracy and completeness of the final reports. 
The Laboratory QA/QC Manager and the supervisor of the pertinent analytical section, in conjunction with the CRA QA 
Officer, will decide whether any sample reanalysis is required. 
Data reduction procedures are included in the U.S. EPA-approved methods and associated laboratory SOPs. 

Field data reporting - Field data reporting will consist of field logs and calibration and measurement records documenting site 
activities as described in the FSP and on the sample Chain-of-Custody (COC) Records. 
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QAPP Worksheet #14 
Summary of Project Tasks 

Data management tasks: 

(continued) 

Laboratory data reporting - The analytical laboratories will prepare and retain full analytical and QC documentation. Such 
retained documentation need not be on hard (paper) copy, but may be in other storage media (e.g.. computer diskette or magnetic 
tape). As needed, WATS will supply a hard copy of the retained information, 

WATS will provide the following information in each analytical data package submitted: 

Dated cover sheets, signed by the WATS project manager, listing a laboratory batch number; the analyses performed; the 
number of samples and respective matrices; the project name and number; narrative comments describing deviations from 
intended analytical strategy, and any problems encountered in analysis; a discussion of any laboratory quality control 
checks that failed to meet project criteria; and the signature of the laboratory QA/QC Manager 
Tabulated results of inorganic and organic compounds identified and quantified, including sample preparation and analysis 
dates, and cross-references of laboratory and field sample idenfification numbers 
Analytical results for QC sample spikes and sample duplicates; inifial and continuing calibration verifications of standards 
and blanks; standard procedural blanks; laboratory control samples; and the data produced by ICP interference check 
samples, as appropriate for the specified analyses 
Tabulation of Method Detection Limits, as appropriate 
Raw data system printouts (or legible photocopies) identifying the date of analyses, the mass spectra tuning data, the name 
of the analyst, the parameters determined, the initial and confinuing calibration, the calibration verification summary, the 
method blanks, the sample and any dilutions, sample duplicates and spikes, chromatograms, GC/MS spectra, computer 
printouts, intemal standard area and RT summary, cleanup information, control samples, ICP outputs, and inter-element 
correction data 

WATS will provide the following information for the indicator parameters in each analytical data package submitted: 

Dated cover sheets listing a laboratory batch number; the analyses performed; the number of samples and respective 
matrices; project name and number; narrative comments describing deviations from intended analytical strategy, and 
problems encountered in analysis; discussion of any laboratory quality control checks that failed to meet project criteria; 
and the signature of the Laboratory QA Manager 

Copies of bench sheets that include summaries of initial calibration and continuing calibration check results 
Summary of QC sample analysis (spikes, duplicates, laboratory control samples, and blanks). 

A report will be prepared containing a QA/QC section summarizing the quality of the data. The QA report prepared by the CRA 
will address the assessment of data precision, accuracy, completeness, and comparability; the results of performance audits, if 
any; the results of system audits; any reported nonconformances; any significant QA/QC problems and recommended solufions; 
the results of corrective actions since the last report; and approved revisions to the QA/QC processes. The report will indicate 
whether the QA objectives were met and whether the data can be used for the intended purposes based on an evaluation of 
compliance with control limits, the results of audits, and compliance with the procedures specified in the QAPP and the FSP. 
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Sununary of Project Tasks 

Documentation and records: Appropriate records will be maintained to provide adequate documentation of the entire data generation process, including field 
sampling and laboratory analysis. 

Field documentation - Field personnel will develop and retain comprehensive records of field activities, including field 
sampling, field analysis, and sample COC Record, to allow a reconstruction of field events arid sample handing during data 
review and interpretation. 

Laboratory project files - WATS will maintain a file for pertinent project information, including COC Records; other custody 
documents (air bills, etc.); work orders; Sample Receipt Acknowledgment Forms, if any; instrument detection limit and control 
limit tabulations; all raw analytical data on bench sheets; laboratory data; and project communication records. Such retained 
documentation need not be on hard (paper) copy, but may be in other storage media (e.g., computer diskette or magnetic tape). 
As needed, WATS will supply a hard copy of the retained information. 

Laboratory notebooks - Logbooks, bench sheets, instrument notebooks, and instrument printouts will be retained as part of the 
permanent laboratory record, including the associated quality controls. Each page in the laboratory logbooks and bench sheets 
will be signed and dated by the analyst, and errors will be crossed out in indelible ink. System printouts of raw inorganic and 
organic data will include dates of analyses; analyst's name; parameters determined; calibration curve; calibration verifications; 
method blanks; sample number and dilutions performed; and sample duplicates, spikes, and control samples. Internal laboratory 
QC sample results will be indicated on the analytical bench sheets and will include sample spikes, sample duplicates, initial and 
continuous calibration verification of standards and blanks, standard procedural blanks, laboratory control samples. ICP serial 
dilutions, and ICP interference check samples. 

Computer and hard copy storage - All electronic files and deliverables will be retained by the laboratory for no less than 
5 years. Weyerhaeuser, or its designated representatives, will retain copies of the analytical data reports according to the 
requirements of the laboratory QA Manual. All field records will be kept in the central project file at the CRA offices at St. 
Catharines, Waterloo, or Kalamazoo; and records will be included in project reports, as appropriate or upon request by the 
U.S. EPA RPM. 

Field data reporting - Field data reporting will consist of field notebooks and logs, photographs, boring logs, calibration and 
measurement records, and COC documentation, including field quality control samples that will be collected to assess the quality 
of the analytical data and to evaluate sampling and analytical reproducibility. Field records will be reviewed by the CRA Project 
Manager for consistency with the planned activities, and any concerns will be discussed with the Field QA Officer. Field 
performance and field system audits will also be performed, as discussed below and in Worksheets #31 and 32. 

Laboratory data reporting - Analytical data for this project will be reported in both an electronic data deliverable (EDD) and 
an analytical data package. The EDD will be generated by WATS and will be used by CRA to facilitate loading the analytical 
data into the project database. The Laboratory QA/QC Manager will perform a final review of the report summaries and case 
narratives to determine if the report meets project requirements. The task of reporting laboratory data to the U.S. EPA will begin 
after the data review activity has been concluded. The validated analytical data will be provided to the U.S. EPA in accordance 
with the project schedule (Worksheet #16). In addition to the COC Record, WATS will prepare and provide a full "CLP-like" 
data package, including the following: 
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Documentation and records: 
(continued) 

Case narrative - date of issuance; laboratory analysis performed; any deviations from required analytical methods; 
laboratory sample lot numbers; numbers of samples and respective matrices; QC procedures used and references to the 
acceptance criteria; laboratory report table of contents; project name and number; condition of samples upon receipt: dates 
of extraction, preparation, and analysis; discussion of whether or not sample holding times were met; discussion of technical 
problems or other observations that may have created analytical difficulties; discussion of any laboratory QC checks that 
failed to meet project criteria; signature of the laboratory Project Manager, and copies of the COC Records 

Chemistry data package - run log, summary page indicating dates of analyses for samples and laboratory QC checks, 
cross-referencing of laboratory sample to project sample identification numbers, adequately described data qualifiers, 
sample preparation and analysis methods, sample results, matrix spike and matrix spike duplicate (MS/MSD) recoveries, 
laboratory control sample recoveries, method blank results, and surrogate recoveries 

Soil sample analytical data generated by the laboratory will be reported in micrograms per kilogram (ng/kg) on a dry-weight basis. 
Groundwater data will be reported in micrograms per liter (ug/L). Results between the laboratory Method Detection Limit (MDL) 
and the Quantitation Limit (QL) will be reported. Data retained in the project database may be converted to units other than those 
reported by the laboratories. Sample results will not be corrected for contamination found in laboratory blanks. However, sample 
results may be qualified as not detected based on laboratory, field, and/or trip blank contamination, 

WATS will provide the following information in each analytical data package submitted: 

Dated cover sheets, signed by the WATS Project Manager, listing a laboratory batch number; the analyses performed; the 
number of samples and the respective matrices; the project name and number; narrative comments describing deviations from 
intended analytical strategy, and problems encountered in analysis; a discussion of any laboratory quality control checks that 
failed to meet project criteria; and the signature of the laboratory QA/QC Manager 

Tabulated results of inorganic and organic compounds identified and quantified, including sample preparation and analysis dates, 
and cross-references of laboratory and field sample identification numbers 

Analytical results for QC sample spikes, sample duplicates, and blanks; initial and continuing calibration verifications of 
standards and blanks; standard procedural blanks; laboratory control samples; and the data produced by inductively coupled 
plasma (ICP) interference check samples, as appropriate for the specified analyses 

Tabulation of Method Detection Limits, as appropriate 

Raw data system printouts (or legible photocopies) identifying dates of analyses, mass spectra tuning data, name of analyst, 
parameters determined, initial and continuing calibration, calibration verification summary, method blanks, sample and any 
dilutions, sample duplicates and spikes, chromatograms. gas chromatograph/mass spectrophotometer (GC/MS) spectra, computer 
printouts, intemal standard area and retention time (RT) summary, cleanup information, control sample results, ICP outputs, and 
inter-element correction data 
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Assessment/Audit tasks: Performance and system audits will be completed in the field and laboratory, as described below and in Worksheets #31 and 32. 

Field audits - The Project Manager will monitor day-to-day field performance through daily communications with the Project 
Coordinator and on-site field staff and the Construction Manager. In addition, field performance audits and field system audits 
will be performed, as follows: 

Field performance audits - Field performance audits will be conducted in order to confirm that the activities are being 
performed according to the established plans. The field performance audit(s) will be performed by the Senior Consultant 
QA Manager (or her designee), at a frequency that is appropriate for the field activities being performed. The audit(s) will 
include a discussion of the project progress with the Project Manager and/or the review of field reports, as appropriate. The 
Senior Consultant QA Manager will record and document any observations made during field system audits, and will 
discuss the audit and any recommended changes/deviations to the field procedures with the Project Manager. 
Field system audits - Field system audits will be performed by the CRA QA Officer, including a review of rinse and trip 
blank data to identify potential deficiencies in field sampling and decontamination procedures, and a comparison of the 
scheduled Q/VQC activities described in this QAPP with the QA/QC procedures being performed on the project. Field 
system audits will be performed at a frequency appropriate for the field activities. The CRA QA Officer will record and 
document any observations made during field system audits, and will discuss the audit and any recommended 
changes/deviations to the field procedures with the Project Manager. 

Laboratory audits - Laboratory audits will be performed, as follows: 

Internal audits - The Laboratory QA/QC Manager (or his designee) will conduct intemal laboratory audits periodically. 
This will include an overall evaluation of the performance of laboratory staff and a comparison of laboratory procedures 
with the laboratory QA Manual and SOPs. Results of the audits will be summarized and distributed to appropriate 
laboratory staff 

External audits - The CRA QA Officer will review the laboratory QA Manual and applicable SOPs. and will discuss 
laboratory procedures with the Laboratory QA/QC Manager prior to the start of project sampling. The CRA QA Officer 
will record and document any observations made during the review. In addition, as a participant in state and federal 
certification programs, the laboratory is audited by representatives of the regulatory agency issuing certification. Audits 
include a review of sample handling and tracking documentation, analytical methodologies, analytical supportive 
documentation, and final reports. The audit findings are documented and submitted to the laboratory for corrective action, 
if necessary. 

Corrective action • 
QAPP, as follows; 

Corrective actions are required when field or analytical data are not within the objectives specified in this 
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Assessment/Audit tasks: 
(continued) 

Field measurement corrective action - Corrective action in the field may be necessary when the sample network is 
changed (i.e.. more/fewer samples, sampling locafions other than those specified in the FSP, etc.). or when sampling 
procedures and/or field analytical procedures require modification in response to unexpected conditions. Technical staff 
and project personnel will be responsible for reporting all suspected technical or QA nonconformances or deficiencies of 
any activity or issued document by reporting the situation to the CRA Project Coordinator or designee. The CRA Project 
Coordinator will assess the suspected problems in consultation with the CRA Project Manager or CRA QA Officer or 
designee, and will assist in making a decision based on the potential for the situation to impact the data quality. If it is 
determined that the situation warrants a reportable nonconformance requiring corrective action, the CRA Field QA Officer 
will initiate a nonconformance report. If appropriate, the CRA Field QA Officer will ensure that no additional work that is 
dependent on the nonconforming activity is performed until the corrective actions are completed. 
Laboratory corrective action - Corrective actions are required whenever an out-of-control event or potential out-of-control 
event is noted. Corrective actions may be necessary if any of the following occur: 

• QC data are outside the warning or acceptable windows for precision and accuracy, 

• Blanks contain target analytes above acceptable levels, 

• Undesirable trends are detected in spike recoveries or the RPD between duplicates. 

" There are unusual changes in detection limits. 

• Deficiencies are detected by the Laboratory Manager during intemal or extemal audits or from the results of 
performance evaluation samples. 

• Inquiries concerning data quality are received. 

Corrective actions should be timely, and they should determine the root cause and evaluate any propagation of the error or 
problem. The investigative action taken is somewhat dependent on the analysis and the event. Corrective action in the 
laboratory may occur prior to, during, or after the initial analysis. Corrective action is under the supervision of the 
Laboratory Manager and Laboratory QA Officer, Following a consultation with laboratory scientists, technicians, and team 
leaders, it may be necessary for the Laboratory Manager to approve the implementation of the corrective action. Some 
conditions during or after analysis may automatically trigger corrective action or optional procedures. These conditions 
may include dilution of samples, additional sample extract cleanup, and automatic reinjection/reanalysis when certain 
quality control criteria are not met, etc. WATS' corrective action procedures are documented in Laboratory SOPs 
specifying corrective action to be taken when an analytical error is discovered or the analytical system is found to be out of 
control. 
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Assessment/Audit tasks: 
(continued) 

Depending on the problem, the corrective action employed may be formal or informal. On-the-spot actions are used to 
correct minor problems, such as recalibration, retuning, or a minor repair (e.g., replacement of a minor part) of a 
malfunctioning instrument or the correction of poor analytical technique being used. Corrective action procedures may be 
handled at the bench level by the analyst, who reviews the preparation or extraction procedure that was used for possible 
errors, and checks the instrument calibration, spike, and calibration mixes, and the instrument sensitivity. These 
occurrences are documented in the appropriate injection, run, or analysis logbooks. Similarly, routine instrument 
maintenance, malfunctions, and power failures are also documented in the appropriate instmment maintenance logbooks. If 
the problem persists or cannot be identified, the matter may be referred to the laboratory team leader, and/or QA/QC 
Manager for further investigation. Occurrence of the problem, the corrective action employed, and verification that the 
problem has been eliminated will be properly documented. The coirective action procedure will be discussed with the 
Laboratory Project Manager, and full documentation of the corrective action procedure, whether resolved or not. will be 
placed in the laboratory project file. Corrective actions specific to analytical methods are discussed in the operational-
specific SOPs. 

The U.S, EPA RPM or the CRA QA Officer may request corrective action for any nonconformance identified by audits or 
data validation. 

Corrective action during data vaUdation and data assessment - The need for corrective actions may be identified during 
data validation or data assessment. Potential types of corrective action may include resampling by the field team or 
reinjection/reanalysis of samples by the laboratory. Data validation corrective actions may include notification of the 
laboratory of incomplete or erroneous reports and a request for issuance of corrected versions. When the CRA QA Officer 
identifies a corrective action situation, the CRA Project Manager will approve the implementation of corrective action, 
including possible resampling. The CRA QA Officer will notify the laboratory of incomplete or erroneous reports and will 
request the issuance of corrected versions. All corrective actions will be documented. Final summary data tables will not 
be issued until all data have been validated and all corrections have been made. Corrective action may include the 
following; 

• Reanalysis of samples, if holding time requirements permit 

• Resampling and analysis 

• Evaluation and amendment of sampling procedures 

• Evaluation and amendment of analytical procedures 

• Acceptance of data and acknowledgment of the level of uncertainty 

Data Review tasks: See Worksheets #36 and 37. 
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Reference Limits and Evaluation (Surface Water) 

ANALYTE 

PCBs (U.S. EPA 608)'^' 

Aroclor- 1016 

/^joclor- 1221 

Aroclor- 1232 

Aroclor - 1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor- 1260 

Total PCBs 

Metals 

Low Level Mercury 

Methyl Mercury 

CAS NUMBER 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

1336-36-3 

7439-97-6 

22967-92-6 

PROJECT ACTION 
LDVUr" 

-

--

-

-

--

-

-

0.2 pg/L 

--

-

WATER (ng/L)'^' 

LABORATORY 
MDL 

-

0.10 

--

-

-

-

-

0.10 

--

0.08 ng/L 

0.05 ng/L 

LABORATORY 
RL 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

1 ng/L 

0.1 ng/L 

Inorganics (Wet Chemistry)'"' | 

TSS (U.S. EPA 160,2) 

Total phosphorus as P (U.S. EPA 365.2) 

Hardness (SM 2340B)-Calculation of Ca & Mg 

~ 

-

14797-65-0 

30-45 mg/L 

--

-

-

-

0.0033 mg/L 

5.0 mg/L"' 

0,01 mg/L 

1.66 mg/L 
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Footnotes: 
'" Standards are consistent with the Multi-Area Quality Assurance Project Plan (Rev. 00) For the Kalamazoo River Study Group (Arcadis BBL, 2007b), which are 

from the MDEQ's Substantive Requirements Document for the Plainwell Dam Superfund Site, dated February 13, 2007. The TSS standards are on a monthly 
and daily basis, respectively. 

'"' Concentrations are in (Jg/L, except where noted. 
'" U.S. EPA. Appendi.x A to Pail 136 Methods for Organic Cliemical Analysis of Municipal ami Industrial Wastewater Method 608—Organochloiine Pesticides 

and PCBs. July 1995. 
'-" U.S.EPA, Methods for Chemical Analysis of Water ami Wastes. EPA/600/4-79/020. EMSL-Cincinnati. 1983. 
'̂ ' The actual Reporting Limit will depend on the volume of sample filtered. 
Notes: 
RL = reporting limit. 
MDL = Method Detection Limit. 
(ig/L = micrograms per liter. 
mg/L = milligrams per liter. 
PCBs = polychlorinated biphenyls. 
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QAPP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POTENTIALLY APPLICABLE 
PART 201 CRITERIA'" 

(Mg/I«g) 

PART 201 
TDLs 

(Hg/kg) 

QUANTITATION 
LIMIT'^' 
(figAtg) 

METHOD 
DETECTION 

LIMIT'-' 
(lig/kg) 

INORGANICS (METALS AND WET CHEMISTRY) 1 

Aluminiim 
AlitinioHy 
Arsenic" 
Bariiim" 
Beryllium 
Cadmium 
Chromium (Total)'"' 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury (total) 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Ammonia-N (U.S. EPA 350.1) 

Nitraie-N (U.S. EPA 300.0) 

Nitrite-N (U.S, EPA 300,0) 

7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7439976 
7440020 
7782492 
7440224 
17341252 
7440280 
7440622 
7440666 

57125 
7664-41-7 

14797-55-8 

14797-65-0 

1,000 
4,300 
4,600 

130,000 
51,000 
6,000 
3,300 

800 
5,802,000 

6,000 
400,000 

8,000,000 
1,000 

50 
100,000 

400 
100 

2,500,000 
2,300 

72,000 
2,400,000 

100 
10,000,000 

200,000 

20,000 

-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-

1,000,000,000 
49,000,000 
2,000,000 
1,000,000,000 
1,000,000,000 
230,000,000 
140,000,000 
48,000,000 
1,000,000,000 
1,000,000,000 
100,000,000 
6,700,000,000 
180,000,000 
20,000,000 
1,000,000,000 
130,000,000 
200,000,000 
1,000,000,000 
15,000,000 
1,000,000,000 
1,000,000,000 
250,000 
6,700,000,000 

1,000,000,000 

380,000,000 

1,000 
300 
100 

1,000 
500 
200 

2,000 
500 
1,000 
5,000 
1,000 
4,000 
1,000 

50 
1,000 
200 
100 

10,000 
500 
1,000 
1,000 
100 

1,000 

-

-

500 
50 
50 
50 
50 
50 
50 
50 
50 

500 
50 

5,000 
50 

2,000 
50 
50 
50 

5,000 
50 
50 

500 
400 
500 

100 

100 

30 
7 
3 
2 
2 
1 
3 
1 
3 

70 
I 

20 
2 

NA 
6 
10 
4 

100 
1 

20 
30 
NA 
40 

4 

2 
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Reference Limits and Evaluation (Soil/Sediment) 

PARAMETER'"'" 

Total phosphorus as P (U.S. EPA 365,3) 

CHEMICAL 
ABSTRACT 

SERVICE 
NUMBER 

7723140 

RANGE OF POTENTIALLY APPLICABLE. 
PARtaOlCRlIERIA'" 

(Mg/kg) 

1,300,000 1,000,000,000 

PART 201 
TDLs 

(Mg/kg), 

-

QUANTITATION 
LIMIT'"' 
(Mg/kg) 

100 

METHOD 
DETECTION 

LIMIT'-' 
(Mg/kg) 

NA 
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Reference Limits and Evaluation (Soil/Sediment) 
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:.• ' ' ' 'PARAMETER'"'-" 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POTENTIALLY APPLICABLE 
PART 201 CRITERIA'" 

(Mg/kg) 

PART 2011 
TDLs 

(Mg/kg) 

QUANTITATION 
LIMIT'^' 
(Mg/kg) 

METHOD 
DETECTION 

LIMIT'^' 
(Mg/kg) 

POLYCHLORINATED BH'HENYLS (PCBs) | 

Total PGBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

1336363 
12674112 
11104282 
11141165 
53469219 
12672296 
11097691 
11096825 

240,000 -
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 20 IN/A 

7,900,000 330 
-
-
-
-
-
-
-

20 
10 
20 
10 
10 
10 
10 
10 

NA<=' 
NA'-̂ ' 
NA'^' 
NA'--" 
NA'-̂ ' 
NA'^' 
NA'^' 
NA'-̂ ' 

VOLATILE ORGANIC COMPOUNDS | 

1,1,1 -Trichloroethane 
I.l,2,2-Tetrachloroethane 
1,1.2-Trichloroethane 
l.I-Dichloroethane 
1,1-Dichloroethylene 
1,2,4-Trichlorobenzene 
1,2-Dibromoethane (ethylene dibromide) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2-Dichloropropane 
1,3-Dichloi-obenzene 
1,4-Dichlorobenzene 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene, 

71556 
79345 
79005 
75343 
75354 
120821 
106934 
95501 
107062 
78875 

541731 
106467 
78933 

591786 
108101 
67641 
71432 

4,000 
170 
100 

15,000 
62 

1,800 
20 

360 
100 
100 
170 
290 

44,000 
20,000 
36,000 

15,000 
100 

-
-
-
-
-
-
-
-
- • 

-
-
-
-
-
-

-
-

67,000,000,000 
54,800,000 
190,000,000 
33,000,000,000 
62,000,000 
25,000,000,000 
14,000,000 
100,000,000,000 
120,000,000 
270,000,000 
170,000 
570,000,000 
67,000,000,000 
2,700,000,000 
140,000,000,000 

390,000,000,000 
470,000,000 

50 
50 
50 
50 
50 
330 
20 
100 
50 
50 
100 
100 
750 

2,500 
2,500 

1,000 
50 

50.00 
50.00 
50.00 
50.00 
50.00 
200.00 
200.00 
50.00 
50.00 
50.00 
50.00 
50.00 

2,000.00 
2,000.00 
2,000.00 

2,000.00 
50.00 

11.10 
13.80 
10.40 
9.06 
19.80 
21.80 
0.73 
8.47 
11.40 
19.00 
10.20 
8.69 

322.00 
396.00 
340.00 

240.00 
10.50 
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QAPP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

-- • / PARAMETER'"'-" 

Bromodichloromethane 

Bromdtbrm 

Bromomethane 

Carbon .disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethylene 

cis-1,3-Dichloropropene 

Dibromochloromethane 

Dibromochloropropane 

Dichlorodifluoromethane 

Ethylbenzene 

Isopropyl benzene 

Methylene chloride 

Methyl-tert-butyl ether (MTBE) 

Styrene 

Tetrachloroethylene 

Toluene 

tiansil .2-DichIoroethylene 

trans-1,3tDichloropropene 

Trichlbroethylene 

Trichlorofluoromethane 

Vinyl chloride 

m.p-Xylenes 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

75274 

75252 

74839 

75150 

56235 

108907 

75003 

67663 

74873 

156592 

542756 

124481 

96128 

75718 

100414 

98828 

75092 

1634044 

100425 

127184 

108883 

156605 

542756 

79016 

75694 

75014 

1330207 

RANGE OF POTENTIALLY APPLICABLE 
PART 201 CRITERIA'" 

(Mg/kg) 

1,200 

1,600 

200 

16,000 

100 

940 

8,600 

1,600 

2,300 

1,400 

170 

1,600 

10 

95,000 

360 

91,000 

100 

800 

2,200 

100 

2,800 

2,000 

170 

100 

52,000 

40 

700 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

110,0.00,000 

3,600,000,000 

330,000,000 

47,000,000,000 

170,000,000 

4,700,000,000 

670,000,000,000 

1,600,000,000 

4,900,000,000 

2,300,000,000 

780,000,000 

160,000,000 

13,000,000 

3,300,000,000,000 

13,000,000,000 

5,800,000,000 

8,300,000,000 

200,000,000,000 

6,900,000,000 

6,800,000,000 

27,000,000,000 

4,700,000,000 

780,000,000 

2,300,000,000 

3,800,000,000,000 

890,000,000 

290,000,000,000 

PART 201 
TDLs 

(Mg/kg) 

100 

100 

200 

250 

50 

50 

250 

50 

250 

50 

100 

100 

10 

250 

50 

250 

100 

250 

50 

50 

100 

50 

100 

50 

100 

40 

150 

QUANTITATION 
LIMIT'^' 
(Mg/kg) 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

200.00 

50.00 

50.00 

200.00 

200.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

METHOD 
DETECTION 

LIMIT'^' 
(Mg/kg) 

8.70 

27.90 

21.70 

15.90 

13.00 

9.33 

17.30 

9.58 

13.60 

11.60 

8.90 

8.17 

99.10 

16.60 

9.74 

9.30 

19.30 

15.00 

9.43 

14.00 

9.75 

13.90 

9.10 

18.80 

17.00 

21.10 

18.60 
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QAPP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

- , - . - ' - , PARAMETER'"'-" 

o-X'yienes 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

1330207 

RANGE OF POTENTIALLY APPLICABLE 
PART 201 CRITERIA'" 

(Mg/kg) 

700 - 290,000,000,000 

PART 201 
TDLs 

(Mg/kg) 

150 

QUANTITATION 
LIMIT"' 
(Mg/kg) 

50.00 

METHOD 
DETECTION 

LIMH'^' 
(Mg/kg) 

7.85 
SEMr-VOLATILE ORGANIC COMPOUNDS | 

2^5-jTichlorophenol 
2,4]6£Trfchlorophenol 
2-4--Diclilorophenol 
2.4-pimethylphenol 
2,4-DiiiitVotoluene 
2-;eitl6fqphenoI 
2-Methylnaphthalene 
2-Methylphenols (J) 
2-Nitrophenol 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
(2-methyl-4,6-dinitrophenol) 
4-Chlpro-3-methylphenol 
4-Methylphenol (J) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
bis(2;Ghioroethyl)ether (I) 
bisr2^thylhexyl)phthalate 
Butyl benzyl phthalate 

95954 
88062 
120832 
105679 
121142 
95578 
91576 

1319773 
88755 
91941 

534521 

59507 
1319773 
83329 

208968 
120127 
56553 
50328 
205992 

191242 
207089 
111444 
117817 
85687 

39,000. 
330 
380 

7,400 
430 
440 

57,000 
1,400 

400 
2,000 

830 

280 
1,400 
4,400 
5,900 

41,000 
20,000 
2,000 

20,000 
2,500,000 

200,000 
100 

2,800,000 
26,000 

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
--
-
-
-
-
-

23,000,000,000 
1,300,000,000 
5,100,000,000 
4,700,000,000 
20,000,000 
19,000,000 
37,000,000 
6,700,000,000 
2,900,000 
8,200,000 
360,000 

20,000,000 
6,700,000,000 
14,000,000,000 
2,300,000,000 
67,000,000,000 
160,000 
1,900,000. 
160,000 

800,000,000 
1,600,000 
12,000,000 
890,000,000 
47,000,000,000 

330 
330 
330 
330 
330 . 
330 
330 
330 
330 

2,000 
830 

280 
330 
330 
330 
330 
330 
330 
330 

330 
330 
100 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

20 
13 
20 
63 
27 
20 
30 
23 
20 
100 
20 

20 
23 
20 
17 
17 
10 
13 
17 
7 
20 
37 
30 
23 
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QAPP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

PARAMETER""̂ ' 

Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzdfuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-octyl phthalate 
Fltioranthene 
Fluorene 
Hexachlorobenzene (C-66) 
Hexachlorobutadiene (C-46) 
Hexachlorocyclopentadiene (C-56) 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isbphorone 
Naphthalene 
Nitrobenzene (I) 
n-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

86748 
218019 
53703 
132649 
84662 
131113 
84742 
117840 
206440 
86737 
118741 
87683 
77474 
67721 
193395 
78591 
91203 
98953 
621647 
86306 

87865 
85018 
108952 
129000 

RANGE OF POTENTIALLY APPLICABLE 
PART 201 CRUERIA"" 

(Mg/kg) 

1,100 
2,000,000 

2,000 

2,200 
790,000 

11,000 
6,900,000 

5,500 
5,300 

350 
91 

30,000 
430 

20,000 
11,000. 

870 
330 
330 

5,400 
22 

5,300 
4,200 

480,000 

-
-
-

1,700 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3,400,000 
16,000,000 
16,000 

3,300,000,000 
3,300,000,000 
3,300,000,000 
140,000,000 
9,300,000,000 
9,300,000,000 
8,500,000 
180,000,000 
13,000,000 
230,000,000 
160,000 
12,000,000,000 
200,000,000 
47,000,000 
2,000,000 
11,000,000 

130,000,000 
7,200,000 
40,000,000,000 
6,700,000,000 

PART 201 
TDLs 
(Mg/kg) 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
50 
330 
300 
330 
330 
330 
330 
330 
330 

20 
330 
330 
330 

QUANTITATION 
LIMir^' 
(Mg/kg) 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 

METHOD 
DETECTION 

LIMIT'-' 
(Mg/kg) 

40 
13 
7 

23 
17 
17 
10 
13 
27 
30 
23 
40 
330 
33 
7 
17 
27 
37 
23 
53 

30 
17 
23 
40 
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QAPP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

PARAMETER'" ' 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POTENTIALLY APPLICABLE 
PART 201 CRI'l'ERIA'" 

(Mg/kg) 

PART 201 
TDLs 

(Mg/kg) 

QUANTITATION 
LIMIT'^' 
(Mg/kg) 

METHOD 
DETECTION 

LIMIT'^' 
(Mg/kg) 

Notes: 
' ' ' The parameters included in this table are those included in the USEPA Contract Laboratory Program (CLP) Target Compound List (TCL) and Target Analyte List (TAL). except 
those that are not on the Part 201 list; Calcium, Potassium, 1,2.3-Trichlorobenzene. Bromochloromethane, Cyclohexane, Methyl Acetate, Methylcyclohexane (methyl phenol). 1.1-
Biphenyl, 2,2-oxybis(I-Chloropropane), 2,4-Dinitrophenol, 2.6-Dinitrotoluene. 2-Nitroaniline, 3-Nitroaniline, 4-Bromophenyl-phenylether, 4-Chloroaniline, 4-Chlorophenyl-
phenylether, 4-Nitroaniline, 4-Nitrophenol, Benzaldehyde. bis(2-Chloroethoxy)methane. Or those that are not typically analyzed by WATS or CAS: 1,1,2-Trichloro-l .2.2-
triflouroethane, 1.2,4.5-Tetrachlorobenzene. Acetophenone. Atrazine, beta-Chloronaphthalene, Caprolactum. 

'"' The actual Quantitation Limits and Method Detection Limits will vary with sample size, for the analysis of PCBs and PAHs. 
'-'' Potentially applicable Michigan Part 201 Criteria are from the Michigan Department of Environmental Quality (MDEQ) Remediation and Redevelopment Division (RRD)' 
Operational Memorandum No. 1, dated January 23, 2006. 
'•*' VOC analysis will be conducted by Columbia Analytical Services. All other analyses will be conducted by Weyerhaeuser Analytical Testing Services 
'-"•' The MDL actually achievable in a given analysis will vary depending on detector response characteristics, irreducible noise from instrument electronics, and matrix effects. 
"" The Michigan Part 201 Criteria for Hexavalent Chromium will be used for Chromium (total) as there is no total chromium criteria established. 
WATS = Weyerhaeuser Analytical Testing Service. 
NA = Not Available 
NS = no standard. 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER'" 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POTENTIALLY APPLICABLE PART 
201 CRITERIA" 

(MG/L) 

PART 201 
TARGET 

DETECTION 
LIMIT 
(MG/L) 

AQUEOUS 
QUANTITATION 

LEVin"-' 
(MG/L) 

METHOD 
DETECI'ION 

LEVin'-' 
(MG/L) 

M E T A L S (TOTAL/SPLP) AND CYANIDE 

Aluminum 
Antimony 
Arsenic- ; 
Barium 
Beryllium 
Cadmium 
Chromium (Total)"" 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Meicury (total)'"*' 
Methyl Mercury '*' 
Nickel 
Selenium 
Silver 
Sodium' 
Thallium 
Vanadiiim 
Zinc' ' ' 
Cyanide 1 

7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7439976 
22967926 
7440020 
7782492 
7440224 
17341252 
7440280 
7440622 
7440666 

57125 

50 
6 

10 
2,000 

4 
5 

11 
40 

1,000 
300 

-
400,000 

50 
0.0013 
0.0013 
100.00 

5 
0.2 

120,000 
2 
5 

2,400 
5 

-
-
-
-
-
-
-
-
-
-
4 
-

.-
-
-
-
-
-
-

-
-
-

64,000,000 
68,000 
4,300 
14,000,000 
290,000 
190,000 
460,000 
2,400,000 
7,400,000 
58,000,000 
-
1,000,000,000 
9,100,000 
56 
56 
74,000,000 
970,000 
1,500,000 
1,000,000,000 
13,000 
970,000 
110,000,000 
57,000 

50 
2 
5 

100 
1 
1 

10 
20 
4 

200 
3 

1,000 
50 

0.001 
0.001 

20 
5 

0.2 
1.000 

2 
4 
50 
5 

5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
50 
0.5 

1 (ng/L) 
0.1 (ng/L) 

0.5 
0.5 
0.5 
50 
0.5 
0.5 
5 
9 

0.3 
0.07 
0.03 
0.02 
0.02 
0.01 
0.03 

0.008 
0.03 
0.7 

0.006 
0.2 

0.02 
0.06 (ng/L) 
0.05 (ng/L) 

0.06 
0.1 
0.04 

1 
0.007 

0.2 
0.3 
3 

CRAS(i.i'M(.1| 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER'" 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POTENTL\LLY APPLICABLE PART 
201 CRUERIA'^' 

(MG/L) 

PART 201 
TARGET 

DEI'ECTION 
LIMir 
(MG/L) ~ 

AQUEOUS 
QUANTITATION 

LIMIT'^' 
(jiG/L) 

METHOD 
DETECTION 

LIMIT'-' 
((iG/L) 

POLYCHLORINATED BIPHENYLS (PCBs) | 

Total PGBs 

Aroclbr=l,016 

A]oclorrl221 

Arocloi--:1232 

Aroclor-,1242 

Ardcl6r.-1248 

Aroclor-1254 

Aroclor.-1260 

1336363 

12674112 

11104282 

11141165 

53469219 

12672296 

11097691 

11096825 

VOLATILE ORGANIC COMPOUNDS 

1,1.1 -Trichloroethane 

1.1,2.2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1'Dichloroethane 

1.1 -Dichloroethylene 

1.2,4-Trichlorobenzene 

1,2-Dibromoethane (ethylene dibromide) 
1,2-Dichlorobenzene 

1.2-Dichlbroethane 

1,2-Dichloropropane 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

2-Butanone (MEK) 

2-Hexanone 

4-Methyl-2-pentanone (MIBK) 

Acetone ' 

Benzene 

71556 

79345 

79005 

75343 

75354 

120821 

106934 
95501 

107062 

78875 

541731 

106467 

78933 

591786 

108101 

67641 

71432 

0.2 

• 

200 

9 

5 

740 

7 

30 

0.05 
16 

5 

5 

7 

13 

2,200 

1,000 

1,800 

730 

5 

-

Part 201 N/A 

Part 201 N/A 

Part 201 N/A 

Part 20 IN /A 

Part 20 IN /A 

Part 201 N/A 

Part 201 N/A 

-

-

-

-

-

-
-
-

-

-

-

-

-

-

-

-

45 

-

1,300,000 

77,000 

110,000 

2,400,000 

140,000 

300,000 

15,000 
160,000 

2,500,000 

2,800,000 

2,000 

74,000 

240,000,000 

8,700,000 

20,000,000 

1,000,000,000 

68,000 

0.2 

1 

1 

1 

1 

I 

5 

0.05 
1 

1 

1 

1 

1 

25 

50 

50 

50 

1 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

5 

5 

5 

5 

0.5 

NA'=' 

NA'-^' 

NA'-^' 

NA'-'" 

NA'-^' 

N A ' " 

NA'-" 

NA'=' 

0.13 

0.09 

0.10 

0.09 

0.08 

0.07 

0.11 
0.06 

0.12 

0.09 

0.09 

0.11 

0.92 

0.84 

0.77 

0.74 

0.10 

CRA.IWMl.li 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

'•' • • : PARAMETER'" 

Bromodichloromethane 

Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloroihethane 
cis-1,2-Dichloroethylene 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromochloropropane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropyl benzene 
Methylene chloride 
Methyl-tert-butyl ether (MTBE) 
Styrene 
Tetrachloroethylene 
Toluene 
trans-1.2-Dichloroethylene 
trans-1,3-Dichloropropene 
Trichlorqethylene 
Trichlorofluoromethane 
Vinyl chloride 
ni,p-^XyIene 

CHEMICAL 
ABSTRACT 

SERVICE 
NUMBER 

75274 
75252 
74839 
75150 
56235 
108907 
75003 
67663 
74873 
156592 
542756 
124481 
96128 
75718 
100414 
98828 
75092 

1634044 
100425 
127184 
108883 
156605 
542756 
79016 
75694 
75014 

1330207 

RANGE OF POTENTIALLY APPLICABLE PART 
201 CRI'l'ERIA'^' 

(MG/L) 

80 

80 
10 

800 
5 

47 
430 

80 
260 

70 
8.5 
80 

0.2 
1,700 

18 
800 

5 
40 
80 
5 

140 
100 
8.5 

5 
2,600 

2 
35 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- • 

-
-
-
-
-
-
-
-

37,000 
3,100,000 
70,000 
1,200,000 
9,600 
470,000 
5,700,000 
180,000 
490,000 
530,000 
130,000 
110,000 
1,200 
300,000 
170,000 
56.000 
1,400,000 
47,000,000 
310,000 
200,000 
530,000 
230,000 
130,000 
1,100,000 
1,100,000 
33,000 
190,000 

PART 201 
TARGET 

DETECI'ION 
LIMIT 
(MG/L) 

1 
1 

5 
5 
1 
1 
5 
1 
5 
1 
1 
5 

0.2 
5 
I 
5 
5 
5 
I 
1 
1 
1 
I 
1 
1 
1 
3 

AQUEOUS 
QUANTITATION 

L I M i r " 
(MG/L) 

0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

METHOD 
DETECTION 

LLVIII'-' 
(MG/L) 

0.08 

0.09 
0.21 
0.09 
0.09 
0.08 
0.09 
0.07 
0.15 
0.09 
0.16 
0.09 
0.26 
0.12 
0.10 
0.15 
0.04 
0.12 
0.07 
0.12 
0.09 
O.Il 
0.15 
0.10 
0.08 
0.06 
0.27 

CRA,'i(.,1'M(,il 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

_ .. : PARAMETER'" 

o-Xylene ̂  

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

1330207 

RANGE OF POTENTLSLLY APPLICABLE PART 
201 CRITERL^'^' 

(MG/L) 

35 - 190,000 

PART 201 
TARGET 

DETECIION 
L I M H 
(MG/L) 

3 

AQUEOUS 
QUANTITATION 

LIMIT'" 
(MG/L) 

0.5 

METHOD 
DETECTION 

LIMIT'" 
(MG/L) 

0.12 

S E M I VOLATILE ORGANIC COMPOUNDS 

2,4.^-Ti;ichlorophenol 
2.<6-.Trichlorophenol 
2,4;Di_chlprophenol 
2,4;^Di'methylphenol 
2.4-Diriitrotoluene 
2-(rhloroRhenol 
2-Methylnaphthalene 
2-Methylphenol (J) 
2-Nitrophenol 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
(2-methyl-4,6-dinitrophenol) 

4-Chloro-3-methylphenol 
4-Methylphenol (J) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethyl)ether (I) 
bis(2-Ethylhexyl)phthalate 
Butyl benzyl phthalate 

95954 
88062 
120832 
105679 
121142 
95578 
91576 

1319773 
88755 
91941 

534521 

59507 
1319773 
83329 
208968 
120127 
56553 
50328 

205992 
191242 
207089 
111444 
117817 
85687 

730 
4.4 
19 

370 
7.7 
22 

260 
71 
20 

0.3 
20 

7.4 
71 
19 
52 

2.1 
1 

1 

6 
14 

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

43 
-
-

1.5~̂  

1 

1 
-
-
-

170,000 
10,000 
48,000 
520,000 
8,600 
94,000 
25,000 
810,000 
79,000 
180 
9,500 

79,000 
810,000 
4,200 
3,900 

9.4 
5 

17,000,000 
340 
2,700 

5 
4 
10 
5 
5 
10 
5 
10 
5 

0.3 
20 

5 
10 
5 
5 
5 

5 
5 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0.6 
0.4 
0.6 
1.9 
0.8 
0.6 
0.9 
0.7 
0.6 
3 

0.6 

0.6 
0.7 
0.6 
0.5 
0.5 
0.3 
0.4 
0.5 
0.2 
0.6 
l.I 
0.9 
0.7 

CRA56.V)4(.l) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 14 of 16 

, • ' • 

PARAMETER" 

Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-octyl phthalate 
Fltioranthene 
Fluorene 
Hexachlorobenzene (C-66) 
Hexachlorobutadiene (C-46) 
Hexachlorocyclopentadiene (C-56) 
Hexachloroethane 
Indeno(,l ,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene (I) 
n-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Ph6n"ol - ; 
Pyrene: 1 

QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

86748 
218019 
53703 
132649 
84662 
131113 
84742 
117840 
206440 
86737 
118741 
87683 
77474 
67721 
193395 
78591 
91203 
98953 

621647 
86306 
87865 
85018 
108952 
129000 

RANGE OF POTENTULLY APPLICABLE PART 
201 CRUERLA'^' 

(MG/L) 

10 

110 
73,000 

9.7 
130 
1.6 
12 

0.2 
0.05 

50 
6.7 

570 
13 

3.4 
5 

270 
1 

2.4 
210 

-
1.6 
2 
4 

-
-
-
-
-
-
-
-
-
-
2 
-
-
-
-
-

-
140 

7,400 

1,100,000 
4,200,000 
11,000 
400 
210 
2,000 
3,000 
3,200 
1,600 
50,000 

12,000,000 
31,000 
550,000 
360 
35,000 
200 
1,000 
29,000,000 

PART 201 
TARGET 

DETECTION 
LIMII 
(MG/L) 

10 
1 
2 
4 
5 
5 
5 
5 
1 
5 

.0.2 
0.05 

5 
. 5 

2 
5 
5 
3 
5 
5 
1 
2 
5 
5 

AQUEOUS 
QUANTITATION 

LIMIT'" 
(MG/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

METHOD 
DEIECTION 

LIMIT" 
(MG/L) 

1.2 
0.4 

0.2 
0.7 
0.5 
0.5 
0.3 
0.4 
0.8 
0.9 
0.7 
1.2 
10 
1 

0.2 
0.5 
0.8 
1.1 
0.7 
1.6 
0.9 
0.5 
0.7 
1.2 

CRA.'i(i.W4(,^l 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER'" 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POTENTIALLY APPLICABLE PART 
201 CRITERIA'̂ ' 

(MG/L) 

PART 201 
TARGET 

DETECIION 
LIMII 
(MG/L) 

AQUEOUS 
QUANTITATION 

LIMIT" 
(MG/L) 

METHOD 
DETECTION 

LIMIT" 
(MG/L) 

Notes: 
' ' ' The parameters included in this table are those included in the USEPA Contract Laboratory Program (CLP) Target Compound List (TCL) and Target Analyte List (TAL), 
except those that are not on the Part 201 list Calcium, Potassium, 1,2,3-Trichlorobenzene, Bromochloromethane, Cyclohexane, Methyl Acetate, Methylcyclohexane (methyl 
phenol), l.I-Biphenyl, 2.2-oxybis(l-Chloropropane), 2,4-Dinitrophenol, 2,6-Dinitrotoluene, 2-Nitroaniline, 3-Nitroaniline, 4-Bromophenyl-phenylether. 4-Chloroaniline. 4-
Chlorophenyl-phenylether, 4-Nitroaniline, 4-Nitrophenol, Benzaldehyde, bis(2-Chloroethoxy)methane. Or those that are not typically analyzed by WATS or CAS: 1,1.2-
Trichloro-l,2,2-triflouroethane, 1,2,4,5-Tetrachlorobenzene, Acetophenone, Atrazine, beta-Chloronaphthalene, Caprolactum. 
'-' The actual Quantitation Limits and Method Detection Limits will vary with sample size, for the analysis of PCBs and PAHs, 
'-̂ ' Potentially applicable Michigan Part 201 Criteria are from the Michigan Department of Environmental Quality (MDEQ) Remediation and Redevelopment Division (RRD) 

Operational Memorandum No. 1, dated December 10, 2004. 
'•*' Low level and methyl mercury will be analyzed by Columbia Analytical Services (CAS). 
'-''' The MDL actually achievable in a given analysis will vary depending on detector response characteristics, irreducible noise from instrument electronics, and matrix effects. 
"" The Michigan Part 201 Criteria for Hexavalent Chromium will be used for Chromium (total) as there is no total chromium criteria established, 
WATS = Weyerhaeuser Analytical Testing Service. 
NA = Not Available 
NS = no standard. 

CRAS6.1')4l3i 
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QAPP Worksheet #15-4 
Reference Limits and Evaluation (Free Product) 

ANALYTE CAS NUMBER 
PROJECT ACTION 

LIMIT'" 

FREE PRODUCT (tigL)'^' 

LABORATORY 
MDL 

LABORATORY 
RL 

PCBs (U.S. EPA 8082) 

Aroclor- 1016 

Aroclor- 1221 

Aroclor - 1232 

Aroclor- 1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor- 1260 

Total PCBs 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

1336-36-3 

-

-

-

-

-

-

--

0.2 Mg/L 

0.20 

-

0.30 

0.24 

0.33 

0.25 

0.24 

-

0.2 

0.2 

0.2 

0.2 

0,2 

0,2 

0,2 

0.2 

Physical Properties 

Viscosity (ASTM D445) 

Specific Gravity (ASTM D287) 

-

-

-

-

-

-

-

-

Footnotes: 
'" Standards are consistent with the Multi-Area Quality Assurance Project Plan (Rev. 00) For the Kalamazoo River Study Group (Arcadis BBL, 2007b), which are 

from the MDEQ's Substantive Requirements Document for the Plainwell Dam Superfund Site, dated February 13, 2007, The TSS standards are on a monthly 
and daily basis, respectively. 

'"' Concentrations are in pg/L, except where noted. 

Notes: 
RL = reporting limit. 
MDL = Method Detection Limit. 
pg/L = micrograms per liter. 
mg/L = milligrams per liter. 
PCBs = polychlorinated biphenyls. 

CRA.' i ( i .TM(3l 
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QAPP Worksheet #16-5 
Project Schedule/Timeline 

PlainweU Mill Phase II RI Work Plan 

ACTIVITIES 

Implementation of the 
Phase II RI 

Identification of 
Remedial Action 

Objectives 

Feasibility Study 

ORGANIZATION 

CRA 

CRA 

CRA 

DATES (MM/DD/YY) 

ANTICIPATED DATE(S) 
OF INITIATION 

07/08/09 

01/01/10 

05/28/10 

ANTICIPATED 
DATE OF COMPLETION 

09/25/09 

02/18/10 

10/28/10 

DELIVERABLE 

RI Report 

Screening Report 

Feasibility Study Report 

DELIVERABLE 
DUE DATE 

80 Days After 
Completion of Field 

Activities and Notice to 
the U.S. EPA 

70 Days After US, EPA 
approval of the Draft 

110 Days After U,S, EPA 
approval of the Draft 

CRA.'i6.1'J4(.1| 
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QAPP Worksheet #16-6 
Project Schedule/Timeline 

12"' Street Landflll RA Work Plan 

ACTIVITIES 

Completion of Remedial 
Design 

RA Work Plan 

Preliminary RA 
Implementation 

2009 Construction Work 

Preliminary RA 
Implementation 

2010 Construction Work 

ORGANIZATION 

CRA 

CRA 

CRA 

CRA 

DATES CMM/DD/YY) 

ANTICIPATED DATE(S) 
OF INITIATION 

04/22/09 

06/08/09 

07/08/09 

04/05/10 

ANTICIPATED 
DATE OF COMPLETION 

07/20/09 

07/31/09 

11/13/09 

10/06/10 

DELIVERABLE 

Submittal 1<", 
Submittal 2 and Final 

Submittal'-' 

RA Work Plan Report 

NA 

Certification of 
Completion of 

Construction Report 

DELIVERABLE 
DUE DATE 

57 Days After 
Completion of Remedial 

Design Completion 

39 Days After submitting 
Submittals to U.S. EPA 

NA 

In Accordance with RA 
Work Plan 

Submittal 1 was provided to U.S. EPA on May 27, 2009. 

Final Submittal will include all required elements at a final level of detail 

CRA,'i6.W4i3] 
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QAPP Worksheet #17-5 
Sampling Design and Rationale 

Plainwell Mill Phase U RI Work Plan 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach): 

Surface Water Quality: 

The surl'ace water sample will be collected at a location near the southeast of the mill at millrace and one at a location near northeast of the mill at the Kalamazoo River as 
described in Worksheet #11, The samples will be analyzed to characterize the surface water quality and to determine the analytical needed for data comparison. 

Soil Sampling Activities: 

Soil samples will be collected at various locations/depths to further characterize the soil at the mill and to confirm the historical exceedances at some locations/depths. 

Groundwater Monitoring: 

Site-wide groundwater monitoring will be performed at existing and new monitoring locations to further evaluate the groundwater beneath the site, confirm the historical 
exceedances, and to determine the next steps in investigation activities. 

Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at what concentration levels, 
the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including seasonal 
considerations): 

Refer to Worksheet #18-5. 

CRA 56394 (3) 
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QAPP Worksheet #17-6 
Sampling Design and Rationale 

ll^*" Street Landfill RA Work Plan 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach): 

Asphalt Plant Property Soil Sampling: 

The collected soil samples will be submitted to laboratory for a quick-tum analysis (24 to 72 hour) so the results can be reviewed and the adequacy of the excavation can be 
verified before restoring the excavated area. 

MDNR Properties Soil Sampling: 

The collected soil samples will be submitted to laboratory for a quick-tum analysis (24 to 72 hour) so the results can be reviewed and the adequacy of the excavation can be 
verified before restoring the excavated area. 

Describe the sampUng design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at what concentration levels, 
the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including seasonal 
considerations): 

Refer to Worksheet #18-6. 

CRA 543P4 (3) 



QAAP Worksheet # 18-4 
Sampling Locations and Methods/SOP Requirments 

Plainwell miU Phase II RI Work Plan 

Tide: Multi-Area Qnalily AsMiraiicc Piitjei.1 Plan 

Revision Niimlwr; (13 

Addendum Nnmber; 04 

P.agc3..r3 

ACTIVITY/ LOCATION 

PROPOSED ASSESSMENT LOCATION 

DESIGNATION TYPE 

DEPTH 
(FTBGSl 

RATIONALE FOR LOCATION 
SELEtrriON 

SMtPLE/DATA COLLECTION 
DETAILS 

CONCENTRATION 
LEVEL SAMPLE MATRIX 

FIELD 
PARAMETERS 

SAMPLING SOP 

REFERENCE'" 
LABORATORY 
PARAMETERS 

SAMPLE 
LOCATIONS 

INVESTIGATIVE 
SAMPLES 

QUALITY CONTROL SANIPLES 

FIELD BLANKS 

FItLD 
1 DUPLICATES MS/DUP 

TOTAL NUMBER 
OF SAMPLES 

S o i l S i U i t p l i n f . ' • ' - • • - • • • •• - , ' • •• ' „• ' . , ' . ' . , . • . • •• • - • • • -.•,' " • - : ' . • ' : : ' - . n ' . ' =• ' : _•- ' , " • ' • 

DG3 and DG4 

SGWB-in 

SGWB-3 

Ctial PLe Storage Area 

No, 6 Fuel Oil Tank Area 

|S0WA-5 

Former Coal Tunnel 

SB-3(>l,SB-302 

MW-18 

SB-321 

SB-303 
SB-3(M 
SB-305 
SB-306 
SB-307 
SB-3n« 
SB-309 
SB-310 

SB-311 
SB-312 
SB-313 
SB-314 
SB-315 

lVlW-19 

SB-316 
SB-3n 
SB-318 
SB-319 
SB-320 

Soil Boring 

Monitoring Well 

Soil Bttring 

Soil Boring 

Soil Btiring 

Monitoring Well 

Soil Boring 

20 

2(1 

2(1 

5 

10 

20 

10 

Confimlation ot potential 
contamination noted in historical 
sampling 

Confirmation of extent of coal impacts 

Confirmation of impacted soil removal 
activities 

Confirmation of historical groimdwater 
impacts 

Confirmation of potential 
contamination noted in historical 
sampling 

-CtiUection of one soil sample trtim what 
is field screened to be clean ,soi]s (one 
from upper unit, one from lower unitl 
-Collection of one soD sample fi-om 

what is field screened as contaminated 
soils 

-Collection of,soil samples which are 
field screened to be clean below any 
noted potential contamination 

-Collection of one soil sample from what 
us field screened to be clean soils (one 
fhim upper unit, one from lower luiit) 
-CoUection of one .soil sample from 

what is field screened as contaminated 
soils 

-Collection of soil samples which is field 
,saeened to be clean below any noted 
potential contamination 

-Collection of soil samples which is field 
,screened to be clean below any noted 
potential contamination 

Not applicable 

Soil 

Soil 

Soil 

Soil 

Sou 

PID Screening 

PID Screening 

PID Screening 

PID Screening 

PID Screening 

F-5 

TCL VOCs, 
TCL SVOCs 
TAL Metals 

SPLP Metals'" 
PCBs 

General Chemistry''' 

-) 

1 

1 

8 

5 

1 

4 

6 

3 

3 

8 

15 

1 

4 

- • 

--

--

1 

1 

1 

--

1 

1 

1 

7 

3 

-l 

• 10 

16 

1 

6 

iGinundwoitr Stimpling • ' • ' ' • ' ~ ' > . . . • ' 1 

MW-6, MW-7. 
IVTW-IS, MW-19 

Groundwater Sample 
Confinnation of on-Site groundwater 
chemistry 

-Completion of a monitoring well 
inspection 

-CoUection of groundwater and surface 
water levels (at associated staff gauges) 

-Collection of one groundwater sample 
per location 

Normal Groundwater 

pH, 
Conductivity, 
Temperature, 

Dissolved Oxygen, 
ORP. Turbidity 

F-ll 

TCL VOCs 
TCL SVOCs 

PCBs 
TAL Inorganics 

5 5 1 1 1 8 

- Culleci sctil samples on a continuous basis at 2 foot intervals 

• Collection of all samples as per Field Sampling Plan and QuaUty Assuiance Prtyect Plan 

• Samples to be submitted un a regular turn around time. Indicate all detection limiis on chain of custody. 

' SPLP (Synthetic Precipitation Leaching Proceduie) will be coUected and placed on hold pending results from TAL metals analysis. 

' General Chemistry- Nitrogen compounds and phosphorous 

' See Project Sampling SOP References table (Worksheet #2!). 

- TAL Inorganics- TAL Metals plus Low level mercury, methly mercury, and cyanide 

• Sampling to be conducted if necessaiy. the noted amtiunt of iocatitms is subject \.o change depending on findings. 

Ail necessary MS/MSD and Field Dups will be added if nfeded. 
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QAPP Worksheet #18-5 
Sampling Locations and Methods/SOP Requirements 

12^" Street Landfill RA Work Plan 

SAMPLING 
LOCATION/TO 

NUMBER 

Asphalt Plant 
Property 

MDNR Properties 

MATRIX 

Soil 

Soil 

ANALYTICAL 
GROUP 

Total PCBs 

TCL VOCs 

Total PCBs 

CONCENTRATION 
LEVEL 

Not applicable 

Not applicable 

Not applicable 

NUMBER OF SAMPLES'" 
(identify field dupUcates) 

Nine samples, one filed duplicates and 
one MS/MSDS sample will be collected, 
the exact number of samples and 
QA/QC samples to be collected will be 
determine following completion of 
excavation activities. 

13 samples, one filed duplicates and one 
MS/MSDS sample will be collected, the 
exact number of samples and QA/QC 
samples to be collected will be 
determine following completion of 
excavation activities. 

SAMPLING SOP 
REFERENCE'" 

F-6 

F-6 

F-6 

RATIONALE FOR SAMPLING 
LOCATIONS 

The results of the sampling activities 
will verify the adequacy of the 
excavation limits before restoring the 
excavation area. 

The results of the sampling activities 
will verify the adequacy of the 
excavation limits before restoring the 
excavation area. 

Surface samples (i.e.. 0 to 6 inches) 
obtained to verify removal effectiveness 

Footnotes: 

" ' See Project Sampling SOP References table (Worksheet #21). 

'"' Field duplicates will be collected at a frequency of one duplicate for every 10 samples (Worksheet #20). 
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QAPP Worksheet #19 
Analytical SOP Requirements 

MATRIX 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

ANALYTICAL 
GROUP 

PCBs 

TSS 

Total phosphorus 

TAL metals 
(total) 

Total cyanide 
and amenable 

cyanide 

Low-level 
mercury (total) 

Methyl Mercury 

SVOCs 

VOCs 

CONCENTRATION 
LEVEL 

All 

All 

All 

All 

All 

All 

All 

All 

All 

ANALYTICAL 
AND 

PREPARATION 
MEiHOD/SOP 
REFERENCE'" 

W-1 
(AME-608) 

W-2, W-5 
(AM E-160.2) 

(AQ-0-DLYCHK) 

W-3 
(AM E-365.3) 

W-14 
(AM E-200.8M) 

W-25 
(AM E-335.2 CLP-

M) 

C-4 
(MET-1631) 

C-7 
(MET-1630W) 

W-15 
(AM E-8270) 

W-21 
(AM E-8260) 

SAMPLE 
VOLUME 

2 liters 

1 liter 

500 mL 

500 mL 

500 ml 

500 mL 

500 mL 

1,000 mL 

1 X 40 mL VOA 
vial 

CONTAINERS 
(number, size, and type) 

Two 1-1 iter amber 
glass bottles with 
Teflon'®-lined lid 

One 1-1 iter plastic 
container 

One 500-mL plastic 
container 

1 X 1.000-mL high-
density polyethylene 

bottle 

1 X 500 ml plastic 
bottle 

1 X 500-niL 
fluorinated LPE bottle 

1 X 500 mL 
fluorinated plastic 

bottle 

2x 1,000-mL amber 
glass bottle, Teflon®-

lined cap 

3 X 40-mL glass VOA 
vials with Teflon® 

septum 

PRESERVATION 
REQUIREMENTS 

(chemical, 
temperature, light 

protected) 

Cool to 4°C +2° 

Cool to 4°C +2° 

H,S04 to pH<2; cool 
to4°C 

Cool to 4°C, add 
nitric acid to pH <2 

Sodium Hydroxide 
topH< 12; Cool to 

4°C 

Add HCI to pH <2, 
2.5 mL of BrCl is 

added at laboratory 

Dark, Cool to 4°C, 
add HCI to 

pH <2, in clean 
polyethylene bag 

Cool to 4°C; protect 
from light 

Cool to 4 X , add 
HCI to pH <2; 

protect from light 

MAXIMUM 
HOLDING TIME 

(preparation/ 
analysis) 

14 days to 
extraction-. 

40 days to analysis 

7 days to analysis 

28 days to analysis 

6 months 

14 days 

48 hrs unpreserved: 
90 days preserved to 

analysis. 

180 days to analysis 

Extract within 7 
days: analyze within 

40 days of 
extraction 

14 days (sample 
should remain on-

site less than 
24 hours) 

C I t A 563<34 (.1) 
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QAPP Worksheet #19 
Analytical SOP Requirements 

MATRIX 

Water 

Soil/Sediment 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

ANALYTICAL 
GROUP 

Hardness 

PCBs 

Metals 

Cyanide 

SVOCs 

VOCs 

GRO, DRO 

Ammonia-N 

Nitrate-N 

CONCENTRATION 
LEVEL 

All 

All 

All 

All 

All 

All 

All 

All 

All 

ANALYTICAL 
AND 

PREPARATION 
METHOD/SOP 
REFERENCE'" 

W-26 
(AM S-2340B) 

W-4 
(AM-E-8082) 

W-14 
(AM E-200.8M) 

W-25 
(AM E-335,2 CLP-

M) 

W-15 
(AM E-8270) 

C-5, C-6 
(VOC-8260, VOC-

5035) 

W-22, W-23 
(AM U-WTPH-D, 
AM U-WTPH-G) 

C-9 
(GEN-350,1) 

C-8 
(GEN-353.2) 

SAMPLE 
VOLUME 

500 mL 

200 grams 

50 grams 

10 grams (at 
least) 

100 grams 

5 grams 

100 grams 

100 grams 

50 grams 

CONTAINERS 
(number, size, and type) 

1 x 1,000-mL high-
density polyethylene 

bottle 

One 8-oz glass jar 
with Teflon'^-lined lid 

One 500-mL amber 
glass bottle with 
Teflon'^-lined lid 

One 8-oz wide mouth 
glass Jar 

One 500-mL amber 
glass bottle with 
Teflon'^-lined lid 

lx40-mL VOA vials 

WTPH-D- One 500-
mL amber glass bottle 
with Teflon®-lined lid. 

WTPH-G-4ozjar 
with Teflon'^-lined lid 

One 500-mL amber 
glass bottle with 
Teflon'^-lined lid 

One 8-oz wide mouth 
glass jar 

PRESERVATION 
REQUIREMENTS 

(chemical, 
temperature, light 

protected) 

Cool to 4°C, add 
nitric acid to pH <2 

Cool to 4°C ±2° 

Cool to 4 ^ ±2° 

Cool to 4°C ±2° 

Cool to 4°C ±2° 

Vial containing 5 ml 
Methanol, cool to 

4°C ±2° 

Cool to 4°C ±2° 

Cool to 4°C +2 

Cool to 4'=C ±2'= 

MAXIMUM 
HOLDING TIME 

(preparation/ 
analysis) 

6 months 

14 days to 
extraction: 

40 days to analysis 

6 months 

14 days 

14 days 

14 days 

14 days 

7 days to extraction: 
28 days to analysis 
(preserved with 9N 

sulfuric acid) 

7 days to extraction: 
28 days to analysis 

CRA .';tj3')4 (?) 

May 2009 



Title: Multi-Area Quality Assurance Project Plan 

Addendum Number: 01 

Revision Number: 04 

Revision Date: May 2009 

Page 3 of 3 

QAPP Worksheet #19 
Analytical SOP Requirements 

MATRIX 

Soil 

Soil 

Free product 

Free product 

Free Product 

ANALYTICAL 
GROUP 

Nitrite-N 

Phosphorous-
Total 

PCBs 

Viscosity 

Specific Gravity 

CONCENTRATION 
LEVEL 

All 

All 

All 

Not Applicable 

Not Applicable 

ANALYTICAL 
AND 

PREPARATION 
METHOD/SOP 
REFERENCE" 

C-8 
(GEN-353.2) 

C-10 
(GEN-365.3) 

S-l 

S-2 

S-3 

SAMPLE 
VOLUME 

50 grams 

50 grams 

3L 

IL 

500 mL 

CONTAINERS 
(number, size, and type) 

One 8-oz wide mouth 
glass jar 

One 8-oz wide mouth 
glass jar 

3x IL Glass 

IL Plastic 

500 mL Plastic 

PRESERVATION 
REQUIREMENTS 

(chemical, 
temperature, light 

protected) 

Cool to 4°C ±2° 

Cool to 4'=C ±2° 

None 

None 

None 

MAXIMUM 
HOLDING TIME 

(preparation/ 
analysis) 

7 days to extraction: 
48 hours to analysis 

28 days 

14 days to 
extraction: 40 days 

to analysis 

None 

None 

Footnote: 
'" See the Analytical SOP Reference (Worksheet #23), 

CRA 56M4 {3) 

May 2009 



Title: Multi-Area Quality Assiu-ance Project Plan 

Revision N u m b e r 04 

Addendum Number: 04 

Revision Date: June 2009 

Page 1 of 2 

QAPP Worksheet #20 
Field Quality Control Sample Summary 

MATRIX 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Soil/Sediment 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Free product 

ANALYTICAL 
GROUP 

PCB 

TSS 

Total phosphorus 

TAL metals (total) 

Total cyanide and 
amenable cyanide 

Hardness 

Low-level mercury 
(total) 

Methyl Mercury 

SVOCs 

VOCs 

PCB 

Metals 
(total/SPLP) 

Ammonia-N 

Nitrate-N 

Nitrite-N 

Phosphorous 

SVOCs 

VOCs 

GRO. DRO 

PCBs 

CONCENTRATION 
LEVEL 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

All 

ANALYTICAL 
AND 

PREPARATION 
SOP 

REF1ERENCE'" 

W-1 

W-2, W-5 

W-3 

W-14 

W-24 

W-26 

C-4 

C-7 

W-15 

W-21 

W-4 

W-14, W-25 

C-9 

C-8 . 

C-8 

C-10 

W-15 

W-21 

W-22, W-23 

S-l 

NUMBER OF 
SAMPLING 

LOCATIONS 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

NUMBER OF 
FIELD 

DUPLICATE 
PAIRS 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

MATRIX 
SPIKES 

1/20 

NA 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

NA 

1/20 

NUMBER 
OETRIP 
BLANKS 

NA 

NA 

NA 

NA 

NA 

NA 

TBD 

NA 

NA 

TBD 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

TBD 

TBD 

NA 

NUMBER OF 
EQUffMENT 

BLANKS 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

TOTAL 
NUMBER OF 
SAMPLES TO 

LABORATORY 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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Revision Number 04 
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Page 2 of 2 

QAPP Worksheet #20 
Field Quality Control Sample Summary 

MATRIX 

Free product 

Free Product 

ANALYTICAL 
GROUP 

Viscosity 

Specific Gravity 

CONCENTRATION 
LEVEL 

Not Applicable 

Not Applicable 

ANALYTICAL 
AND 

PREPARATION 
SOP 

REFERENCE'" 

S-2 

S-3 

NUMBER OF 
SAMPLING 

LOCATIONS 

TBD 

TBD 

NUMBER OF 
FIELD 

DUPLICATE 
PAIRS 

NA 

NA 

MATRIX 
SPIKES 

NA 

NA 

NUMBER 
OF TRIP 
BLANKS 

NA 

NA 

NUMBER OF 
EQUIPMENT 

BLANKS 

NA 

NA 

TOTAL 
NUMBER OF 
SAMPLES TO 

LABORATORY 

NA 

NA 

Footnote: 
" ' See Analytical SOP Reference (Worksheet #23), 
Note: 
NA = not applicable, 
TBD = to be determined 
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Revision Number: 03 

Addendum Number: 04 
Revision Date: June 2009 

Page 1 of 2 

QAPP Worksheet #21 
Project Sampling SOP Reference 

REFERENCE 
NUMBER 

F-1 

F-2 

F-3 

F-4 

F-5 

F-6 

F-7 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Water Sampling and Field Measurement 
Procedures 

Surface Water Flow Measurement Procedures 

Water Treatment System Monitoring 
Procedures 

Sediment Sampling Procedures 

Soil Sampling Procedures Direct Push 
Sampler 

Surficial Soil Sampling Procedures 

Soil Gas Monitoring 

ORIGINATING 
ORGANIZATION 

RMT 

RMT 

RMT 

RMT 

RMT 

RMT 

RMT 

EQUIPMENT 
TYPE. 

Kemmerer water 
sampler, peristaltic 
pump, automated 
sampler, appropriate 
sample containers 

electromagnetic 
velocity meter 

appropriate sample 
containers 

Trowel, stainless 
steel scoop, bucket 
auger, tube auger, 
coring device 

-

Trowel, stainless 
steel scoop 

Geoprobe® rods 
utilizing the Post 

Run Tubing (PRT) 
system and drive 

point or its 
equivalent; tubing; 

Landtec gas monitor 
or its equivalent 

MODIFIED FOR 
PROJECT WORK? 

(Y/N) 

Y 

Y 

Y 

Y 

Y 

-

Y 

COMMENTS 

Sample method is 
dependent on water 
conditions at the 
sample location and 
specified analysis 
required 

-

-

Sample method is 
dependent of 
sediment site 
characteristics 

-

Confirmation 
sampling will 
consist of collecting 
surficial soil 
samples 

-

CRA 56394 (.11 



Title: Multi-Aiea Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 2 of 2 

QAPP Worksheet #21 
Project Sampling SOP Reference 

REFERENCE 
NUMBER 

F-8 

F-9 

F-10 

F-II 

F-12 

F-13 

F-14 

F-15 

F-16 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Excavation of Test Pits and Test Pit Soil 
Sampling 

Photoionization Detector (PID) Screening 

Staff Gage Installation and Measurement 
Procedure 

Groundwater Sampling Procedures 

Ambient Air Monitoring for Fugitive Dust 

Ambient Air Monitoring for VOCs 

Real-Time Turbidity Measurement Procedures 
for Surface Water 

Monitoring Well Installation Procedures 

Surface Water Sampling Procedure 

ORIGINATING 
ORGANIZATION 

RMT 

RMT 

RMT 

CRA 

RMT 

RMT 

RMT 

RMT 

CRA 

EQUIPMENT 
TYPE 

Stainless steel 
shovels, trowels, 

spoons, or spatulas. 

Backhoe Equipment 

-

Stadia rod, circular 
bubble level, laser 
level instrument 

Bladder pump, 
peristaltic pump, or 

its equivalent 

High volume air 
pump 

High volume air 
pump 

-

-

Dip sampler, 
Kemmerer or Van 
Dom bottles. Line 
and messengers, 
and Peristaltic 

pumps 

MODIFIED FOR 
PROJECT WORK? 

(Y/N) 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

COMMENTS 

-

-

-

-

-

-

-

-

-

CRA.Id.l'HlSl 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 1 of 2 

QAPP Worksheet #22 
Field Equipment Calibration, Maintenance, Testing, and Inspection 

FIELD- • 
EQUIPMENT 

Multi
parameter 

Water Quality 
Meter t-.. 

ISCO sampler 
or equivalent 

Landtec gas 
sampler, or 
equivalent 

Magnehelic 
pressure gauge, 
or equivalent 

Photoionization 
Detector 

Flow-Through 
Cell 

CALIBRATION 
ACTIVITY 

F-1 

Verify sample 
volumes 

F-7 

F-7 

F-9 

F-11 

MAINTENANCE 
ACTIVITY 

Per SOP and 
manufacturer's 
specifications 

Battery charging 

Per 
manufacturer's 
specifications 

Per 
manufacturer's 
specifications 

Per 
manufacturer's 
specifications 

Per 
manufacturer's 
specifications 

TESTING 
ACTIVITY 

Turbidity, 
temperature, 

pH, 
conductivity, 

DO 
Collecting 
appropriate 

sample 
volumes 

Measuring 
concentration 
of methane, 

carbon 
dioxide, and 

oxygen 

Measuring 
pressures 

Measuring 
photoionizati 

on in soil 

temperature, 
turbidity, 
dissolved 
oxygen, 
specific 

electrical 
conductance, 

andpH 
electrodes 

INSPECTION 
ACTIVriT 

Check membranes 
and verify accurate 

operation 

Check battery 
operation and tubing 

Check tubing and 
sample port 

integrity 

Check tubing and 
sample port 

integrity 

Check sample 
device 

Check sample 
device 

FREQUENCY 

Daily 

Daily 

Daily 

Daily 

Daily 

Daily 

ACCEPTANCE 
CRITERIA 

F-1 

F-1 

F-7 

F-7 

F-9 

F-ll 

CORRECTIVE 
ACTION 

F-1 

F-1 

F-7 

F-7 

F-9 

F-ll 

RESPONSIBL 
E PERSON 

F-1 

F-1 

F-7 

F-7 

F-9 

F-ll 

SOP 
REFERENCE" 

F-1 and 
Manufacture's 

Operations 
Manual 

F-1 

F-7 

F-7 

F-9 

F-ll 

CRA 56394 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 2 of 2 

QAPP Worksheet #22 
Field Equipment Calibration, Maintenance, Testing, and Inspection 

FIELD 
EQUIPMENT 

Peristaltic 
Pimip or 

equivalent 

Water Level 
Meter 

CALIBRATION 
ACTIVITY 

F-ll 

F-ll 

MAINTENANCE 
ACTIVITY 

Per 
manufacturer's 
specifications 

Per 
manufacturer's 
specifications 

TESTING 
ACTIVITY 

Water levels 

INSPECTION 
ACTIVITY 

Check sample 
device 

Check sample 
device 

FREQUENCY 

Daily 

Daily 

ACCEPTANCE 
CRITERIA 

F-ll 

F-ll 

CORRECTIVE 
ACTION 

F-ll 

F-ll 

RESPONSIBL 
E PERSON 

F-ll 

F-ll 

SOP 
REFERENCE'" 

F-ll 

F-ll 

See Project Sampling SOP Reference table (Worksheet #21). 
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Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 1 of 5 

QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

W-1 

W-2 

W-3 

W-4 

W-5 

W-6 

W-7 

W-8 

W-9 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Organochlorine and PCB (aroclor) 
pesticide analysis by GC/ECD, 

' AM E-608. September 11, 2007 

Suspended solids in water and 
wastewater. AM E-160.2, July 13, 

2007 

Total and total soluble phosphorus 
in water, AM E-365.3, August 19, 

2008 

Polychlorinated biphenyl analysis 
by GC/ECD. AM E-8082. 

December 4, 2007 

Daily balance, water, and 
temperature checks, 

AQ-0-DLYCHK, February 21, 
2007 

General Procedures for 
Performing Chromatographic 

Separations and Calibrations, AL 
G-8000, September 11,2007 

Sample Management Procedures, 
OPS-SMO,July 13.2007 

Procedure for Training Personnel 
to Perform Test Methods and 

Standard Operating Procedures. 
OQ TRAIN. August 19, 2008, 

Analytical Procedure 3500, AC G-
3500, August 15,2008 

DEFINITIVE OR 
SCREENING 

DATA 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Not applicable 

Definitive 

ANALYTICAL 
GROUP 

Total PCB in 
water 

TSS 

Total phosphorus 
as P in water 

Total PCB in soil 
and sediment 

TSS 

General 
Procedures 

Sample 
Management 

Training 

PCBs and SVOCs 
in water 

INSTRUMENT 

Gas 
chromatography/ 
Electron capture 

detectors (GC/ECD) 

Balance 

Spectrophotometer 

GC/ECD 

Balance 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

ORGANIZATION 
PERFORMING 

ANALYSIS 

Weyerhaeuser 
Analysis and Testing 

Services (WATS) 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

MODIFIED 
FOR PROJECT 

WORK? 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)? 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

No - Approved by EPA 
with last version of 
Multi-Area QAPP 

Yes - But revised by 
WATS 7/07. per 

comment 10.6 in 6/07 
EPA Letter 

CRA 5b?'')i (3) 
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Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 2 of 5 

QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

W-10 

W-11 

W-12 

W-13 

W-14 

W-15 

W-16 

W-17 

IITLE, REVISION DATE, 
AND/OR NUMBER 

Extraction by Continuous Liquid-
Liquid Extractor, AC G-3520, 

August 19,2008 

Sonication for Soil and Sediments, 
AC G-3550, July 13.2007 

Acid Digestion of Aqueous 
Samples & Extracts for Metals 

Analysis by ICP & ICPMS, AM 
E-30I0, March 6, 2007 

Acid Digestion of Sediments, 
Soils, Sludges, and Other Solid 
Samples for Analysis by ICP & 
ICPMS, AM E-3050. March 6, 

2007 

Metals Analysis by ICPMS. AM 
E-200.8M. August 15.2008 

Capillary GC/MS for Semivolatile 
Organics. AM E-8270. July 20, 

2007 

Total Solids in Solid and Semi-
Solid Samples, AM S-2540G. 

August 19,2008. 

Procedure for Florisil Clean Up of 
Organic Extracts. AC G-3620. 

September 11,2007. 

DEFINITIVE OR 
SCREENING 

DATA 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

ANALYTICAL 
GROUP 

VOCs, SVOCs, 
and PCBs in 

water'" 

PCBs and SVOCs 
in soil and 
sediment'"' 

Metals in water 

Metals in soil 

Metals in water 
and soil 

SVOCs in water 
and soil 

Total solids in 
soil and sediment 

PCBs in water, 
soil, and sediment 

INSTRUMENT 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Inductively Coupled 
Plasma Mass 
Spectrometer 

(ICPMS) 

GC/MS, capillary 
column 

Scale 

Not applicable 

ORGANIZATION 
PERFORMING 

ANALYSIS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

MODIFIED 
FOR PROJECT 

WORK? 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)? 

Yes - See Footnote (1) 
per Comment 10,8 in 

6/07 EPA Letter, 

Yes-See Footnote (2) 
per comment 10,7 in 6/07 

EPA Letter 

No-Comment 12 in 
6/07 EPA letter was 

suggestion only 

No-Comment 13 in 6/07 
EPA letter was 
suggestion only 

Yes - Replaced per 
Comment 16 in 6/07 

EPA Letter 

Yes - But revised by 
WATS 6/07, per 

comment 10.10 in 6/07 
EPA Letter, Revised by 

WATS 6/09 

Added per U.S, EPA 6/07 
Comments 

Added per U.S, EPA 6/07 
Comments 

CRA ?t)3''4 (3) 
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Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 3 of 5 

QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

W-18 

W-19 

W-20 

W-21 

W-22 

W-23 

W-24 

W-25 

W-26 

C-l 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Gel Permeation Clean-Up. AP E-
3640. August 19, 2008. 

Condensation and Evaporation 
Techniques. AC G-CONC. 

August 19,2008. 

Organic Laboratory Analytical 
Standards. AC G-ORGSTD. July 

18,2007. 

Volatile Organic Compounds by 
Gas Chromatography/Mass 
Spectrometry, AM E-8260. 

August 27, 2008. 

Diesel and Motor Oil Range 
Compounds, Analysis of. AM U-

WTPH-D. August 20. 2008. 

Gasoline Range Compounds, 
Analysis of. AM U-WTPH-G. 

August 19,2008, 
Cyanide. Total, AM E-335.2 CLP-

M, August 27, 2008 

Synthetic Precipitation Leaching 
Procedure (SPLP) AM E-1312. 

March 31, 2003 
Hardness by Calculation, 

AM S-2340B, June 12,2007 
Sample Disposal. SMO-SDIS, 

Rev 7. March 26. 2008 

DEFINITIVE OR 
SCREENING 

DATA 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Defnitive 

Defnitive 

Not Applicable 

ANALYTICAL 
GROUP 

PCBs and SVOCs 
in water, soil, and 

sediment 

PCBs and SVOCs 
in water, soil, and 

sediment 

VOCs, SVOCs, 
and PCBs in 

water, soil, and 
sediment 

VOCs in water 

Diesel range 
compounds 

Gasoline range 
compounds 

Cyanide 

Metals in soil 

Hardness in water 

Sample Disposal 

INSTRUMENT 

Not applicable 

Not applicable 

Not applicable 

GC/MS 

GC/FID, Capillary 
column 

GC/FID, megabore 
column 

Spectrophotometer 

Not applicable 

Not applicable 

Not Applicable 

ORGANIZATION 
PERFORMING 

ANALYSIS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

Columbia Analytical 
Services (CAS) 

MODIFIED 
FOR PROJECT 

WORK? 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)? 

Added per U.S. EPA 6/07 
Comments 

Added per U.S. EPA 6/07 
Comments 

Added per U.S. EPA 6/07 
Comments 

CRA .=i63<)4 (3) 
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QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

C-2 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

C-10 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Sample Tracking and Intemal 
Chain-of-Custody, SMO-SCOC, 

Rev 12, April 23, 2009 

Sample Receiving. SMO-GEN, 
Rev 25, April 9, 2009 

Mercury in Water by Atomic 
Fluorescence Spectrometry, MET-

1631, Rev 9, March 21, 2008 

Volatile Organic Compounds by 
GC/MS. VOC-8260, REV 12. 

March 21. 2008. 

Purge and Trap/extraction for 
volatile organics in soil and waste 

samples, closed system. VOC-
5035, REV 7. February 1, 2008. 

Methyl Mercury in Water by 
Disfillation, Aqueous Ethylation, 

Purge and Trap, and CVAFS 
RevO, MET-1630W, 

April 12,2006 

Nitrate/Nitrite, Nitrite By Flow 
Injection Analysis, GEN-353.2, 

Rev 6, January 5, 2006 
Ammonia By Flow Injection 
Analysis GEN-350.1, Rev 7. 

May 1.2007 
Phosphorous Determination Using 

Colorimetric Procedure 
GEN-365,3. Rev 10, 

August 28. 2008 

DEFINITIVE OR 
SCREENING 

DATA 

Not Applicable 

Not Applicable 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

ANALYTICAL 
GROUP 

Chain-of-Custody 

Sample 
Receiving 

Low-flow 
mercury in water 

VOCs in soil or 
water 

VOCs in soil and 
waste 

Low Level 
Mercury in Water 

Nitrate/Nitrite in 
Soil 

Ammonia-N in 
Soil 

Phosphorus in 
Soil 

INSTRUMENT 

Not Applicable 

Not Applicable 

Cold-Vapor Atomic 
Fluorescence 
Spectrometer 

(CVAFS) 

GC/MS, Capillary 
column 

Not applicable 

Cold-Vapor Atomic 
Fluorescence 
Spectrometer 

(CVAFS) 

Flow injection 
Analyzer 

Flow injection 
Analyzer 

Spectrophotometer 

ORGANIZATION 
PERFORMING 

ANALYSIS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

MODIFIED 
FOR PROJECT 

WORK? 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)? 
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QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

C-ll 

C-12 

S-l 

S-2 

S-3 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Laboratory Balance Monitoring 
and Calibration, (ADM-BAL.l) 

August 7, 2008 

Corrective Action (ADM-CA), 
Rev 5, September 12, 2007 

Method 8082 for Polychlorinated 
Biphenyls (PCBs) by Gas 

Chromatography. SOP 8082, 
REV4. May 21,2007 

ASTM Standard Test Method for 
Kinematic Viscosity of 

Transparent and Opaque Liquids 

ASTM Standard Test Method for 
API Gravity of Crude Petroleum 

and Petroleum Products 
(Hydrometer Method) 

DEFINITIVE OR 
SCREENING 

DATA 

Definitive 

Not Applicable 

Definitive 

Definitive 

Definitive 

ANALYTICAL 
GROUP 

Various 
(Weighing 
samples, 

standards and 
reagents) 

Corrective Action 

PCBs in oil 

Free product/oil 
viscosity 

Specific Gravity 

INSTRUMENT 

Balance 

Not Applicable 

GC/ECD 

Viscometer 

Hydrometer 

ORGANIZATION 
PERFORMING 

ANALYSIS 

CAS 

CAS 

Summit 
Environmental 
Testing (SET) 

SET 

SET 

MODIFIED 
FOR PROJECT 

WORK? 
(Y/N) 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)? 

Notes: 
(1) See appropriate analytical method for a discussion of how the extract will be stored if not immediately analyzed. 
(2) Volumes of surrogates and matrix spiking are logged in the laboratory standard log book 
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QAPP Worksheet #24 
Analytical Instrument Calibration 

INSTRUMENT 

Cold-Vapor Atomic 
Fluorescence 
Spectrometer 

(CVAFS) 

ICPMS 

GC/MS 

CALIBRATION 
PROCEDURE 

See C-4, C-7 

See W-14, W-26 

Tuning. See C-5, 
W-15 & W-21 

Calibration, See C-5, 
W-15 & W-21 

FREQUENCY OF 
CALIBRATION 

At the beginning of 
each analysis 

sequence. 

At the beginning of 
eachanalysis 

sequence. CCV 
analyzed after 

calibration, after 
every 10 samples 
(max) and at end. 
Initial calibration 
blank/verification 
follow first CCV. 

Before 12 hr. sample 
analysis. 

Initial calibration at 
instrument set-up and 

when calibration 
verification or tuning 

fail criteria. 
Calibration 

verification before 12 
hr. sample analysis 

ACCEPTANCE 
CRITERIA 

See C-4, C-7 

See W-14, W-26 

See C-5, W-15 & 
W-21 

See C-5, W-15 & 
W-21 

CORRECTIVE 
ACTION 

. • (GA) 

Correct the problem 
and repeat the 

calibration. 

Inspect the 
instrument, correct 
problems, repeat 

calibration. 

Inspect the 
instrument, correct 
problems, re-tune 
and/or recalibrate 

Inspect the 
instrument, correct 

problems and 
recalibrate. 

PERSON 
RESPONSIBLE FOR 

; C A ; •• •• 

Analyst 

Analyst 

Analyst 

Analyst 

SOP 
REFERENCE" 

C-4, C-7 

W-14. W-26 

See C-5. W-15 & 
W-21 

See C-5, W-15 & 
W-21 
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QAPP Worksheet #24 
Analytical Instrument Calibration 

INSTRUMENT 

GC/FID 

GC/ECD 

Balance 

CALIBRATION 
PROCEDURE 

See W-22 & W-23 

See W-1. W-4 & S-l 

See SOP W-5. 

FREQUENCY OF 
CALIBRATION 

Initial calibration at 
instrument set-up and 

when calibration 
verification fails 

criteria. Check mid
point standards after 
every 10 samples and 
at the beginning and 
end of the analysis. 

After initial 
calibration, a check 

standard of the 
match-point 

Aroclor 1016/1260 
mixture is analyzed 

after every 
10 samples and at the 
end of the sequence. 

Daily 

ACCEPTANCE 
CRITERLV 

Initial calibration 
RSD < 20% 

For continuing 
calibration standard 
must not exceed a 

percent difference of 
+ 15 

Initial calibration 
RSD for 1016/1260 

< 20% or linear 
regression >0.99 

Continuing 
calibration standard 
must not exceed a 

percent difference of 
+ 15 

NA 

CORRECTIVE 
ACTION 

• ( C A ) ; • 

Inspect system, 
correct problem, and 
rerun calibration on 
affected samples. 

Inspect system, 
correct problem, and 
rerun calibration on 

affected samples. 

Inspect system, 
correct problem, and 
rerun calibration on 
affected samples. 

PERSON 
RESPONSIBLE FOR 

C A : • 

Analyst 

Analyst 

Analyst 

SOP 
REFERENCE'" 

See W-22 & W-23 

See W-1, W-4 & S-l 

W-2 and W-5 

CRA SoSW (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 3 of 3 

QAPP Worksheet #24 
Analytical Instrument Calibration 

- • - • 

INSTRUMENT 

Flow Injection 
^Analyzer 

Spectrophotometer 

Hydrometer 

Viscometer 

CALIBRATION 
PROCEDURE 

See SOP C-8, C-9 

Construct two 6-point 
calibration curves of 
absorbance versus 

concentration for low 
and high levels (one 

curve for 
Phosphorus). 

Known Standard 

Known Standard 

FREQUENCY OF 
CALIBRATION 

Initial calibration at 
instrument set-up and 

when calibration 
verification fails 

criteria. Verification 
checked with blank 

and three standards at 
the beginning of the 
analysis. Analyze 

continuing calibration 
standard after every 

10 samples and at end 
of sequence. 

Before sample 
analysis, when check 

standard is outside 
Confidence Limits; 

also, after major 
instrument 

maintenance 

Weekly 

Weekly 

ACCEPTANCE 
CRITERIA 

See SOP C-8 and C-9 

See SOPs W-3, 
W-24, C-10 

+ 10% of Standard 

± 10% of Standard 

CORRECTIVE 
ACTION 

(CA) 

Inspect system. 
correct problem, and 
rerun calibration on 

affected samples. 

Fix problem and 
recalibrate. 

See S-2 

See S-3 

PERSON 
RESPONSIBLE FOR 

CA 

Analyst 

Analyst 

Analyst 

Analyst 

SOP 
REFERENCE'" 

C-8. C-9 

W-3, W-24. C-10 

S-2 

S-3 

Footnote: 
( l l See Analytical SOP References (Worksheet #23). 

CRA 563<)4 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page I of 2 

QAPP Worksheet #25 

INSTRUMENT/ 
EQUIPMENT 

GC/ECD 

GC/MS 

GC/FID 

Spectro
photometer 

Flow Injection 
Analyzer 

Balance 

MAINTENANCE ACTIVITY 

• Change septa weekly, 
or as needed. 

• Change gas line dryers 
as needed. 

• Replace injection port 
liner weekly, or as 
needed. 

• Clip column. 
• Replace GC column as 

needed. 
• Clean/Replace detector 

as needed. 
• Provide that gas supply 

is sufficient and 
delivery pressure is 
adequate. 

• See W-15, W-21, C-5 

- See W-22, W-23 

• Dust lamp and front of 
front lens. 

• Clean sample 
compartment. 

• Clean windows. 
• Clean cuvettes. 

See C-8 and C-9 

• Professional service 
contract 

TESTING 
ACTIVITY 

Conduct 
leak test. 

INSPECTION ACTIVITY 

Check connections and 
bake out instrument. 

See W-15, W-21. C-5 

See W-22, W-23 

Check the zero. 

See C-8 and C-9 

NA 

FREQUENCY 

W-1 and 
W-4 

See W-15. 
W-21, C-5 

See W-22, 
W-23 

Daily 

See C-8 and 
C-9 

Once/year 

ACCEPTANCE 
CRITERIA 

W-1 and 
W-4 

See W-15, W-
21, C-5 

See W-22, W-
23 

See W-3. 
W-24, C-10 

See C-8 and 
C-9 

NA 

CORRECTIVE ACTION 

Inspect system, correct 
problem, rerun calibration, 

and reanalyze affected 
samples. 

Inspect system, correct 
problem, and rerun 

calibration on affected 
samples. . 

Inspect system, correct 
problem, and rerun 

calibration on affected 
samples. 

Inspect system, correct 
problem, and rerun 

calibration on affected 
samples. 

Inspect system, correct 
problems, re-run 

calibration and affected 
samples if necessary 

NA 

RESPONSIBLE 
PERSON 

Analyst 

Analyst 

Analyst 

Analyst 

Analyst 

Service 
contractor 

SOP 
REFERENCE'" 

W-1 and 
W-4 

See W-15. 
W-21. C-5 

See W-22. 
W-23 

W-3, W-24. 
C-10 

•C-8 and C-9 

NA 
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INSTRUMENT/ 
EQUIPMENT 

ICPMS 

Cold-Vapor Atomic 
Fluorescence 
Spectrometer 

(CVAFS) 

Hydrometer 

Viscometer 

MAINTENANCE ACTIVITY 

See ICPMS Instruction 
Manual 

See C-4, C-7 

Clean hydrometer and 
cylinder with mineral 
spirits after each use 

Clean viscosity tube with 
mineral spirits after each 
use. 

QAPP Worksheet #25 
Analytical Instrument and Equipment Maintenance, 

TESTING 
ACTIVITY INSPECTION ACTIVITY 

Check gas cylinder 
pressures, recirculator is 

20°C, allow 30-min warm-
up after ignition, run 

performance report, tune 
instrument. 

See C-4, C-7 

Check for damaged 
hydrometer 

Check for damage or 
capillary blockage 

FREQUENCY 

W-14, W-26 

See C-4. C-7 

S-2 

S-3 

Testing, and Inspection 
ACCEPTANCE 

CRITERIA 

W-14, W-26 

See C-4, C-7 

See S-2 

See S-3 

CORRECTIVE ACTION 

Inspect system, resolve 
any deficiencies, rerun 
calibration on affected 

samples 

Inspect system, correct 
problems, re-run 

calibration and affected 
samples if necessary 

Reanalyze sample 

Reanalyze sample 

RESPONSIBLE 
PERSON 

Analyst 

Analyst 

Analyst 

Analyst 

SOP 
REFERENCE" 

W-14. W-26 

i 

C-4. C-7 

S-2 

S-3 

Footnote: 
'" See Analytical SOP References (Worksheet #23). 
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QAPP Worksheet #26 
Sample Handling System (WATS) 

.̂ SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (personnel/organization): Emily Stahl, CRA 

Sample Packaging (personnel/organization): Emily Stahl, CRA 

Coordination of Shipment (personnel/organization): Emily Stahl, CRA 

Type of Shipment/Carrier: Overnight courier 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (personnel/organization): Dennis Catalano, WATS (or designee) 

Sample Custody and Storage (personnel/organization): Dennis Catalano, WATS (or designee) 

Sample Preparation (personnel/organization): Dennis Catalano, WATS (or designee) 

Sample Determinative Analysis (personnel/organization): Dennis Catalano, WATS (or designee) 

SAMPLE ARCHIVING 

Field Sample Storage (number of days from sample collecfion): 30 days from submittal of final report 

Sample Extract/Digestate Storage (number of days from extraction/digestion): 60 days from submittal of final report 

Biological Sample Storage (number of days from sample collection); NA 

SAMPLE DISPOSAL 

Personnel/Organization: Dennis Catalano, WATS 

L Number of Days from Analysis: 60 days minimum from submittal of final report 
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QAPP Worksheet #27 
Sample Custody Requirements 

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): 

The field sampler is personally responsible for the care and custody of the samples until they are transferred to the laboratory or properly dispatched. Keeps the 
number of people handling the samples to a minimum to ensure proper field Chain-of-Custody. 

Field Chain-of-Custody Records will accompany all analytical samples and sample shipping containers to document their transfer from the field to the analytical 
laboratory. The procedures to be implemented are as follows: 

Complete CRA supplied Chain-of-Custody Records Indicating sample identification, containers filled, sampling date, sampling time, sample collector's name. 
and sample preservation, if applicable. Also note this information in the field notebooks. 
Repack shipping containers with samples, Chain-of-Custody Records, and water ice. Assign a Chain-of-Custody Record to each set of sample containers to be 
shipped. 
Place completed Chain-of-Custody Records in a plastic bag, seal the bag, and tape it to the inside cover of the shipping container. After the samples are iced, add 
the date to the Chain-of-Custody Record, seal the coolers with strapping tape, add custody seals, and ship the coolers to WATS Laboratory using an overnight 
delivery service. Identify common carriers or intermediate individuals on the Chain-of-Custody Record, and retain copies of all bills-of-lading. When the 
samples are received in the laboratory, handle and process them in accordance with laboratory SOPs, or specified analytical methods, as defined in this QAPP. 
The laboratory receiving the samples will check shipping containers for completeness of paperwork, broken custody seals, damaged sample containers, and 
sample preservation as specified by the analytical method. The laboratory's sample management staff will note any problems, log the samples into the laboratory. 
and complete the Chain-of-Custody Record. The person relinquishing the samples to the facility or agency will request the representative's signature 
acknowledging sample receipt. If the representative is unavailable or refuses, this is to be noted in the "Received By" space on the Record. 
Include copies of the Chain-of-Custody Record with the analytical data. 

A separate sample receipt is prepared whenever samples are split with a government agency. The receipt is marked to indicate with whom the samples are being split. 
The person relinquishing the samples to the agency should request the agency representative's signature acknowledging sample receipt. If the representative is 
unavailable or refuses, this is to be noted on the receipt and in the field notebook. 

A copy of the Chain-of-Custody Record will accompany the samples to the laboratory. The field sampling personnel will retain one copy with the field notes. If a 
Chain-of-Custody Record Is damaged in shipment, the field copy will be made available. A written statement will be prepared by the person who collected the 
samples, listing the samples that were recorded on the damaged record, and describing when and how the samples were collected. The statement should include 
information such as field notebook entries regarding the sample. This statement is submitted to Field QA Officer and the CRA Project Manager for further action, as 
necessary. 

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): 

The laboratory assigns a unique, sequentially numbered sample code to each sample received. Laboratory custody procedures for sample receiving and log-in, storage, 
tracking, and holding time requirements are described in the laboratory's Quality Assurance Manual and in the Laboratory SOPs (see Attachment 1-5). 
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QAPP Worksheet #27 (continued) 
Sample Custody Requirements 

Sample Identification Procedures: 
Label each bottle with the project number, the sample identifier, the sample type, the sampler's initials, and the date and time of sample collection. 
Complete sample labels for each sample and custody seals for each shipment container using waterproof ink, unless prohibited by weather conditions. For example, a 
logbook notation would explain that a pencil was used to fill out the sample tag because the ink pen would not function in freezing weather. 

Chain-of-Custody Procedures: 

An example Chain-of-Custody Record from WATS Laboratory is shown in Attachment 1-3. The Records should be legibly completed. Errors will be corrected by 
drawing a single line through the incorrect information and entering the correct information. All corrections are to be initialed and dated by the person making the 
correction. This procedure applies to words or figures inserted or added to a previously recorded statement. 

The following information must be included on the Chain-of-Custody Record Attachment 1-3: 

Facility name and address, project number, and sampler identification. 
"The Sample ID No. and Description" portion of the Record must be completed for each sample. This information includes the Field Sample ID, sample date and 
time, and sample depth. The sampling time MUST also be noted on the sample botde (except for blind field duplicates, where date and time would not be noted on 
the bottle label or Chain-of-Custody Record). 
The sample container type and number, sample matrix, preservative/filtration, and requested analysis must be designated by checking the appropriate box and/or 
writing the required information. 

Sample custody is documented on the lower portion of the Record, and includes the sampler's signature, signatures of persons involved in the possession of the sample with 
dates and times, and the date on which the sample was received at the laboratory, as described further below. 

Relinquished by/Received by - This part of the Chain-of-Custody Record is a record of the individuals who actually had the samples in their custody. The spaces must 
be used in chronological order as the Chain-of-Custody Record is transferred with the samples. 

(1) Sampler signs when relinquishing custody, 
(1) Person accepting custody of samples from sampler signs. 
(2) Person in (I) must sign when relinquishing custody. 
(2)-(3) These are completed as necessary in the same manner as above. 

Sampler - The person/persons collecting the samples must sign their name and print their name under their signature, and record the date and time they relinquish the 
samples to either the laboratory or the shipper. The final signature is that of the person receiving the samples at the laboratory, 

. Special Instructions - The sampler may provide additional information about a sample, e.g.. if an odor is present, high or low pH, etc, 

'• Possible Hazard Identification - The sampler may include any known or suspected hazards associated with the samples. Sample entry personnel may add information 
to this section based on communications from the laboratory Project Manager or Supervisor after samples are received. Laboratory Team Leaders will use any hazard 
information to update and advise their analysts before work is started. 

Note: If commercial carriers are used, the name of the carrier, any airbill number, and the date and time of relinquishing the sample containers are written on the airbill by 
sample entry or field personnel, and the airbill is attached to the Chain-of-Custody Record, 

A copy of the Chain-of-Custody Record should be retumed with the sample results. The laboratory service request number should be written on the Chain-of-Custody 
Record to facilitate its use during project data entry. 
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Matrix:' ' Water 

QAPP Worksheet #28-1 
QC Samples - PCBs (Surface Water/Groundwater) 

Sampling SOP: F-ll, F-16 Field Sampling Organization: CRA 

Analytical Group: PCBs 

Concentration Level: All 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-1 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

'MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

2 per sample 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMTFS 

RPD<20 

Laboratory control 
limits 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTTVE 
ACTION 

Qualify data as needed: 

Re-extraction/ 
Reanalysis 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 
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QAPP Worksheet #28-2 
QC Samples - TSS (Surface Water) 

Matrix: Water Sampling SOP: F-16 Field Sampling Organization: CRA 

Analytical Group: TSS 

Concentration Level: All 

/^alytical Method/SOP Reference: W-2, W5 

Sampler's Name: NA 

Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18' 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analytical batch 

1 per 10 samples 

I per analytical batch 

METHOD/SOP QC 
ACCEPTANCE LIMFTS 

RPD <20 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

CORRECTTVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 
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Matrix: ^ , Water 

QAPP Worksheet #28-3 
QC Samples - Phosphorus (Surface Water) 

Sampling SOP: F-16 Field Sampling Organization: CRA 

Analytical Group; Total phosphorus 

Concentration Level: All 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-3 Analytical Organization: WATS 

As idendfied in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMI IS 

RPD<20 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 
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Matrix: Soil/Sediment 

QAPP Worksheet #28-4 
QC Samples - PCBs (Soil/Sediment) 

Sampling SOP: F-4, F-5, F-6 Field Sampling Organization: CRA 

Analytical Group: PCBs 

Concentration Level: All 

/Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-4 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18' 

QC SAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratory control 
.sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

2 per sample 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMFTS 

RPD<50 

Laboratory control 
limits 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTTVE 
ACTION 

CRA QA Officer 

Laboratory staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporling 
limit 

% Recovery 

% Recovery/RPD 
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Matrix: Free Product 

QAPP Worksheet #28-5 
QC Samples - PCBs (Free Product) 

Sampling SOP: F-1, F-3 . 

Analytical Group: PCBs 

Concentration Level: All 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

S-l 

Field Sampling Organization: CRA 

Analytical Organization: SET 

As identified in 
Number of Sample Locations: appropriate WS 18' 

QC SAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per sample 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD<100 

Laboratory control 
limits 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACITON 

CRA QA Officer 

Laboratory staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

bATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



QAPP Worksheet #28-6 
QC Samples -Meta ls (Groundwater) 

Title: Midti-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

Matrix: Water Sampling SOP: F-ll 

Analytical Group: Metals Analytical Method/SOP Reference: W-14 

Concentration Level: All (Except Low-Level Mercury) Sampler's Name: NA 

Field Sampling Organization: CRA 

/Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD< 100% 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-digestion/ 
reanalysis 

Qualify data as needed 

Re-digestion/ 
reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA .5(3394 (31 



QAPP Worksheet #28-7 
QC Samples -Metals (Soil/SPLP) 

Title: Multi-Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

Matrix: . ,; Soil 

Analytical Group: 
; • ' t / r 

Concentration Level: 

Metals and SPLP Metals 

All 

Sampling SOP: F-5, F-6 Field Sampling Organization: CRA 

/^alytical Method/SOP Reference: 

Sampler's Name: NA 

W-14 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD< 100% 

< Laboratory reporting 
limit 

< 1 -ahoratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

Re-digestion/ • 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

B ias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA .5b394 (3) 



QAPP Worksheet #28-8 
QC Samples - Cyanide (Groundwater) 

Title: Multi-Area Quality Assiu'ance Project Plan 

Revision Numben 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

Matrix: Water 

Analytical Group: 

Concentration Level: 

Cyanide 

Total 

Sampling SOP: F-ll 

/Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-24 

Field Sampling Organization: CRA 

Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: MiJti-Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

QAPP Worksheet #28-9 
QC Samples - Cyanide (Soil) 

Matrix: Soil Sampling SOP: F-5, F-6 Field Sampling Organization: CRA 

Analytical Group: Cyanide 

Concentration Level: Total 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-24 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD< 100% 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 5o394 (3) 



Title: Multi-Area Quality Assiurance Project Plim 

Revision Numben 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

QAPP Worksheet #28-10 
QC Samples - Low Level Mercury (Surface Water /Groundwater) 

Matrix: • Water 

Analytical Group: 

Concentration Level: 

Mercury 

Low-Level 

Sampling SOP: F-ll, F-16 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

C-4 

Field Sampling Organization: CRA 

Analytical Organization: CAS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Trip blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analytical batch 

1 per cooler 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: Multi-/Vrea Quality Assurance Project Plan 

Revision Number 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

Matrix: ' Water 

Analytical Group: 

Concentration Level: 

SVOCs 

All 

QAPP Worksheet #28-11 
QC Samples - SVOCs (Groundwater) 

Sampling SOP: F-ll Field Sampling Organization: CRA 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-15 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratoi-y control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

6 per sample 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD< 100% 

Laboratory control 
limits 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-extraction/ 
Re-analysis 

Re-extraction/ 
Reanalysis 

Qualify data as needed 

Re-extraction/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

I .ahoratory Staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (31 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendiun Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

QAPP Worksheet #28-12 
QC Samples - SVOCs (Soil) 

Matrix: Soil Sampling SOP: F-5, F-6 Field Sampling Organization: CRA 

Analytical Group: SVOCs 

Concentration Level: All 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-15 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

6 per sample 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD< 100% 

Laboratory control 
limits 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-extraction/ 
Re-analysis 

Re-extraction/ 
Reanalysis 

Qualify data as needed 

Re-extraction/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory Staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 5t)394 (3) 



Title: Multi-Area Quahty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

QAPP Worksheet #28-13 
QC Samples - VOCs (Groundwater) 

Matrix: Water Sampling SOP: F-ll Field Sampling Organization: CRA 

Analytical Group: VOCs 

Concentration Level: All 

/Sinalytical Method/SOP Reference: W-21 

Sampler's Name: NA 

Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

. 1 • 

QC SAMPLE 

Field duplicate 

Sunogates 

Method blanks 

Trip blank 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

3 per sample 

1 per analytical batch 

1 per cooler 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

Laboratory control 
limits 

< Laboratory reporting 
limit 

•c Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-analysis 

Reanalysis 

Qualify data as needed 

Qualify data as needed 

Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory Staff 

Laboratory staff 

CRA QA Officer 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA Data Validator 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

B i as/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendiun Number: 04 

Revision Date: Jime 2009 

Page 1 of 1 

QAPP Worksheet #28-14 
QC Samples - VOCs (Soil) 

Matrix: • Soil Sampling SOP: F-5, F-6 

Analytical Group: VOCs 

Concentration Level: All 

Analytical Method/SOP Reference: C-5 

Sampler's Name: NA • 

Field Sampling Organization: CRA 

Analytical Organization: CAS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

4 per sample 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

I per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

Laboratory control 
limits 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-analysis 

Reanalysis 

Qualify data as needed 

Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory Staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number. 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 2 of 7 

QAPP Worksheet #28-15 
QC Samples - DRO & GRO (Soil) 

Matrix: Soil Sampling SOP: F-5, F-6 Field Sampling Organization: CRA 

Analytical Group: DRO & GRO 

Concentration Level: All 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

W-22& W-23 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratory Control 
Sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per sample (DRO) 

2 per sample (GRO) 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMIIS 

RPD< 100% 

Laboratory control 
limits 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-extraction/ 
Reanalysis 

Re-extraction/ 
Reanalysis 

Qualify data as needed 

Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory Staff 

Laboratory staff 

CRA QA Officer 

Laboratory Staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Numben 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 3 of 7 

Matrix: Water 

Analytical Group: 

Concentration Level: 

Hardness (Calculation) 

All 

QAPP Worksheet #28-16 
QC Samples - Hardness (Surface Water) 

Sampling SOP: F-16 Field Sampling Organization: CRA 

Analytical Method/SOP Reference: W-26 

Sampler's Name: NA 

Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD <50 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 4 of 7 

QAPP Worksheet #28-17 
QC Samples - Methyl Mercury (Surface Water /Groundwater) 

Matrix: Water 

Analytical Group: Methyl Mercury 

Concentration Level: Low-Level 

Sampling SOP: F-16, F-ll Field Sampling Organization: CRA 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

C-7 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analytical batch 

1 per ten samples 

I per analytical batch 

I per 20 samples 

MEI'HOD/SOPQC 
ACCEPTANCE LIMITS 

RPD < 50% 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACnON 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: Multi-Area QuaUty Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 5 of 7 

QAPP Worksheet #28-18 
QC Samples - Phosphorus (Soil) 

Matrix: -. . -Soil Sampling SOP: F-5. F-6 

Analytical Group: Total phosphorus (Wet Chemistry) Analytical Method/SOP Reference: C-10 

Concentration Level: All Sampler's Name: NA 

Field Sampling Organization: CRA 

Analytical Organization: CAS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC S/̂ MPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMIIS 

RPD < 100 

< Laboratory reporting 
limit 

< I .ahoratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

1 .ahoratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Numben 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 6 of 7 

QAPP Worksheet #28-19 
QC Samples - Ammonia-N (Soil) 

Matrix: Soil 

Analytical Group: 

Concentration Level; 

Ammonia-N (Wet Chemistry) 

All 

Sampling SOP: F-5. F-6 

Analytical Method/SOP Reference: C-9 

Sampler's Name: NA 

Field Sampling Organization: CRA 

Analytical Organization: CAS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

I per 10 samples 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

) per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMIIS 

RPD<100 

< Laboratory reporting 
limit 

< I .ahoratory reporting 
limit 

Laboratory control 
limits 

I -ahoratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(iS) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA .56.394 (3) 



QAPP Worksheet #28-20 
QC Samples - Nitrate-N (Soil) 

Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: Jime 2009 

Page 7 of 7 

Matrix: . Soil 

Analytical Group: 

Concentration Level: 

Nitrate-N (Wet Chemistry) 

All 

Sampling SOP: F-5, F-6 Field Sampling Organization: CRA 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

C-8 Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMIIS 

RPD<100 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

I .ahoratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
•.;,. •;. ACTION"' ,,: 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporling 
limit 

% Recovery 

% Recovery/RPD 
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QAPP Worksheet #28-21 
QC Samples - Nitrite-N (Soil) 

Matrix; Soil 

Analytical Group: 

Concentration Level: 

Nitrite-N (Wet Chemistry) 

All 

Sampling SOP: F-5, F-6 Field Sampling Organization: CRA 

Analytical Method/SOP Reference: 

Sampler's Name: NA 

C-8 /Analytical Organization: WATS 

As identified in 
Number of Sample Locations: appropriate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Equipment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analytical batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMUS 

RPD<100 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

Re-extraction/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contamination 

Bias/Contamination 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 
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QAPP Worksheet #30 
Analytical Services 

MATRIX 

Ground/ 
Surface 
water 

Free 
Product 

ANALYTICAL 
GROUP 

PCBs. 
TSS. 

Phosphorus, 
Metals/SPLP 

metals. 
Total Cyanide, 

SVOCs, 
'vOCs. 
Hardness 

Mercury 

(low level) 

Methyl Mercury 

Specific 
Gravity, 

Viscosity. 

PCBs 

CONCENTRATION 
LEVEL 

All 

All 

All 

SAMPLE 
LOCATIONS/ 
ID NUMBERS 

TBD 

TBD 

TBD 

ANALYTICAL 
SOP 

W-1, 
W-2, W-5 

W-3, 
W-14, 

W-24 
W-15 
W-21, 
W-26 

C-4 

C-7 

S-l, 

S-2, 

S-3 

DATA PACKAGE 
TURNAROUND TIME 

Standard turnaround time 
(21 calendar days) 

Standard turnaround time 
(21 calendar days) 

Standard turnaround time 
(2 calendar days) 

LABORATORY/ 
ORGANIZATION 

(name, address, contact person, and 
telephone number) 

Weyerhaeuser Analysis and Testing 
Services (WATS) Weyerhaeuser 
Company 

Mail Stop: WTC2F25 
32901 Weyerhaeuser Way 
Federal Way, WA 98001 

Dennis Catalano 
253.924.6242 

Columbia Analytical Services (CAS), 
Inc 

1317 South 13'" Avenue 
Kelso, WA 98626 

Jeff Christian 
360.557.7222 

Summit Environmental 
Technologies, Inc (SET) Analytical 
Laboratories 

3310 Win Street 
Cuyhoga Falls, OH 44223 

Ron Gibas 
800.278.0140 

BACKUP 
LABORATORY/ 

ORGANIZATION 
(name, address, contact 
person, and telephone 

number) 

TestAmerica. 
Laboratories, Inc, 

4101 Shuffel Street 
NW 

North Canton, OH 

44720 

Denise Heckler 
(800) 456-9396 

TestAmerica. 
Laboratories. Inc. 

4101 Shuffel Street 
NW 

North Canton. OH 
44720 

Denise Heckler 
(800) 456-9396 

TestAmerica, 
Laboratories. Inc. 

4101 Shuffel Street 
NW 

North Canton. OH 
44720 

Denise Heckler 
(800) 456-9396 
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MATRIX 

Soil/ 
Sediment 

Independent 
Data 

Validation 

Notes: 
NA = not appi 
TBD = to be d 

ANALYTICAL 
GROUP 

PCBs, 

Metals, 

SVOCs. 

DRO/GRO. 

Cyanide 

Phosphorous, 

Ammonia-N 

Nitrate-N 

Nitrite-N 

VOCs 

All 

icable. 
etermined. 

CONCENTRATION 
LEVEL 

All 

All 

All 

SAMPLE 
LOCATIONS/ 
ID NUMBERS 

TBD 

TBD 

• 

QAPP Worksheet #30 
Analytical Services 

ANALYTICAL 
SOP 

W-4, 

W-14, 

W-15, 

W-22/W-23 

W-25 

C-10 

C-9 
C-8 

C-8 

C-5, 

C-6 

All 

DATAPACKAGE 
TURNAROUND TIME 

Standard turnaround time 
(21 calendar days) 

Standard turnaround time 
(21 calendar days) 

. . ' 

LABORATORY/ 
ORGANIZATION 

(name, address, contact person, and 
telephone number) 

Weyerhaeuser /^alysis and Testing 
Services (WATS) 

Weyerhaeuser Company 
Mail Stop: WTC2F25 
32901 Weyerhaeuser Way 
Federal Way, WA 9800 

Dennis Catalano 
253.924.6242 

Columbia Analytical Services (CAS), 
Inc 

1317 South 13* Avenue 
Kelso, WA 98626 

Jeff Christian 
360.557.7222 

Conestoga Rovers & Associates 

14496 Sheldon Rd Suite 200 
Plymouth, Ml 48170 

Paul Wiseman 
734.453,5123 

BACKUP 
LABORATORY/ 

ORGANIZATION 
(name, address, contact 
person, and telephone 

number) 

TestAmerica. 
Laboratories. Inc. 

4101 Shuffel Street 
NW 
North Canton. OH 
44720 

Denise Heckler 
(800) 456-9396 

TestAmerica. 
Laboratories, Inc, 

4101 Shuffel Street 
NW 
North Canton, OH 
44720 
Denise Heckler 
(800) 456-9396 

CRA 56394 (3) 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 1 of 1 

QAPP Worksheet #31-4 
Planned Project Assessments 

Plainwell Mill Phase II RI Work Plan 

ASSESSMENT 
TYPE 

Field performance 
audit 

Field systems audit 

Laboratory audit 

Laboratory audit 

FREQUENCY 

Periodic, based on 
field schedule 

Periodic, based on 
field schedule 

As needed, based on 
laboratory 

performance 

Per laboratory QA 
Plan 

INTERNAL OR 
EXTERNAL 

Intemal 

Intemal 

Intemal 

Intemal 

ORGANIZATION 
PERFORMING 
ASSESSMENT 

CRA 

CRA 

CRA 

WATS 

PERSON(S) 
RESPONSIBLE 

FOR 
PERFORMING 
ASSESSMENT 

(title and 
organizational 

afTiliation) 

Gregory Carli, 
CRA 

(Project Manager) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

Dennis Catalano, 
WATS 

(Laboratory 
Manager) 

PERSON(S) 
RESPONSIBLE FOR 
RESPONDING TO 

ASSESSMENT 
FINDINGS 

(title and organizational 
afGUation) 

Emily Stahl, 
CRA 

(Project Coordinator) 

Emily Stahl. 
CRA 

(Project Coordinator) 

Dennis Catalano, 
WATS 

(Laboratory Manager) 

Dennis Catalano, 
WATS 

(Laboratory Manager) 

PERSON(S) 
RESPONSIBLE FOR 
IDENTIFYDJG AND 

IMPLEMENTING 
CORRECTIVE 
ACTIONS (CA) 

(title and organizational 
affiliation) 

Golnoush Bolourani, 
CRA 

(Field QA Officer) 

Golnoush Bolourani, 
CRA 

(Field QA Officer) 

Dennis Catalano, 
WATS 

(Laboratory Manager) 

Dennis Catalano. 
WATS 

(Laboratory Manager) 

PERSON(S) 
RESPONSIBLE FOR 

MONITORING 
EtFECTIVENESS OF 

CA 
(title and organizational 

afTiliation) 

Emily Stahl, 
CRA 

(Project Coordinator) 

Emily Stahl. 
CRA 

(Project Coordinator) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

CRA 56394 (31 
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QAPP Worksheet #31-5 
Planned Project Assessments 

ll"" Street Landfill RA Work Plan 

ASSESSMENT 
TYPE 

Field performance 
audit 

Field systems audit 

Laboratory audit 

Laboratory audit 

FREQUENCY 

Periodic, based on 
field schedule 

Periodic, based on 
field schedule 

As needed, based on 
laboratory 

performance 

Per laboratory QA 
Plan 

INTERNAL OR 
EXTERNAL 

Intemal 

Intemal 

Intemal 

Intemal 

ORGANIZATION 
PERFORMING 
ASSESSMENT 

CRA 

CRA 

CRA 

WATS 

PERSON(S) 
RESPONSIBLE 

FOR 
PERFORMING 
ASSESSMENT 

(title and 
organizational 

affiliation) 

Gregory Carli, 
CRA 

(Project Manager) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

Dennis Catalano, 
WATS 

(Laboratory 
Manager) 

PERSON(S) 
RESPONSIBLE FOR 
RESPONDING TO 

ASSESSMENT 
FINDINGS 

(title and organizational 
affiliation) 

Jodie Dembowske, 
CRA 

(Project Coordinator) 

Jodie Dembowske, 
CRA 

(Project Coordinator) 

Dennis Catalano, 
WATS 

(Laboratory Manager) 

Dennis Catalano, 
WATS 

(Laboratory Manager) 

PERSON(S) 
RESPONSIBLE 

FOR IDENTIFYING 
AND 

IMPLEMENTING 
CORRECTIVE 
ACTIONS (CA) 

(title and 
organizational 

affiliation) 

Golnoush 
Bolourani, CRA 

(Field QA Officer). 
and Wayne 

Bauman, CRA 
(Construction 

Manager) 

Golnoush 
Bolourani. CRA 

(Field QA Officer). 
and Wayne 

Bauman. CRA 
(Constmction 

Manager) 

Dennis Catalano, 
WATS 

(Laboratory 
Manager) 

Dennis Catalano, 
WATS 

(Laboratory 
Manager) 

PERSON(S) 
RESPONSIBLE 

FOR MONITORING 
EFFECTIVENESS 

OFCA 
(title and 

organizational 
affiliation) 

Jodie Dembowske. 
CRA 

(Project 
Coordinator) 

Jodie Dembowske, 
CRA 

(Project 
Coordinator) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

CRA 56394(31 



Title: Multi-Area Quality Assurance Project Plan 

Revision Number: 03 

Addendum Number: 04 

Revision Date: June 2009 

Page 1 of 1 

QAPP Worksheet #32-3 
Assessment Findings and Corrective Action Responses 

Plainwell Mill Phase n RI Work Plan 

ASSESSMENT TYPE 

Field performance audit 

Field systems audit 

Intemal laboratory 
audit 

External laboratory 
audit 

NATURE OF 
DEFICIENCIES 

DOCUMENTATION 

Checklist 

Checklist 

Executive Summary 
from Management 

Report 

Checklist 

INDIVIDUAL(S) 
NOTIFIED OF 

FINDINGS 
(name, title, 

organization) 

Emily Stahl, CRA 
(Project Coordinator), 

will notify Gregory 
Carli, CRA 

(Project Manager). 

Paul Wiseman, CRA 
(QA Officer), will 

notify Gregory Carli, 
CRA (Project 

Manager). 

Dennis Catalano, 
WATS (Laboratory 

Manager), will notify 
Paul Wiseman, CRA 

(QA Officer), and 
appropriate laboratory 

staff 

Paul Wiseman. CRA 
(QA Officer), will 

notify Dennis Catalano, 
WATS (Laboratory 

Manager), and Gregory 
Carli 

(Project Manager). 

TIME FRAME OF 
NOTIFICATION 

Within 72 hours after 
audit (or sooner, as 

appropriate) 

Within 48 hours after 
audit (or sooner, as 

appropriate) 

Within 48 hours after 
audit (or sooner, as 

appropriate) 

Within 1 week after 
audit 

NATURE OF 
CORRECTIVE 

ACTION RESPONSE 
DOCUMENTATION 

E-mail response 

E-mail response 

Executive Summary 
from Management 

Report 

Memorandum 

INDIVIDUAL(S) 
RECEIVING 

CORRECTIVE 
ACTION RESPONSE 

(name, title, 
orgsinization) 

Golnoush Bolourani. 
CRA 

(Field QA Officer) 

Golnoush Bolourani. 
CRA 

(Field QA Officer) 

Paul Wiseman. CRA 
(QA Officer), and 

appropriate laboratory 
staff 

Dennis Catalano, 
WATS (Laboratory 

Manager) 

TIME FRAME FOR 
RESPONSE 

Within 48 hours after 
notification (or sooner. 

as appropriate) 

Within 48 hours after 
notification (or sooner. 

as appropriate) 

Within 48 hours after 
notification (or sooner. 

as appropriate) 

Within 48 hours after 
notification (or sooner. 

as appropriate) 
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QAPP Worksheet #32-4 
Assessment Findings and Corrective Action Responses 

Plainwell Mill Phase II RI Work Plan 

ASSESSMENT TYPE 

Field performance audit 

Field systems audit 

Internal laboratory 
audit 

Extemal laboratory 
audit 

NATURE OF 
DEFICIENCIES 

DOCUMENTATION 

Checklist 

Checklist 

Executive Summary 
from Management 

Report 

Checklist 

INDrVIDUAL(S) 
NOTIFIED OF 

FINDINGS 
(name, title, 

organization) 

Jodie Dembowske, 
CRA (Project Director), 

will notify Gregory 
Carli, CRA 

(Project Manager). 

Paul Wiseman, CRA 
(QA Officer), will 

notify Gregory Carli, 
CRA (Project 

Manager). 

Dennis Catalano, 
WATS (Laboratory 

Manager), will notify 
Paul Wiseman, CRA 

(QA Officer), and 
appropriate laboratory 

staff 

Paul Wiseman, CRA 
(QA Officer), will 

notify Dennis Catalano, 
WATS (Laboratory 

Manager), and Gregory 
Carli 

(Project Manager). 

TIME FRAME OF 
NOTIFICATION 

Within 72 hours after 
audit (or sooner, as 

appropriate) 

Within 48 hours after 
audit (or sooner, as 

appropriate) 

Within 48 hours after 
audit (or sooner, as 

appropriate) 

Within 1 week after 
audit 

NATURE OF 
CORRECTIVE 

ACTION RESPONSE 
DOCUMENTATION 

E-mail response 

E-mail response 

Executive Summary 
from Management 

Report 

Memorandum 

INDIVIDUAL(S) 
RECEIVING 

CORRECTIVE 
ACTION RESPONSE 

(name, title, 
organization) 

Golnoush Bolourani. 
CRA 

(Field QA Officer), and 
Wayne Bauman, CRA 

(Construction Manager) 

Golnoush Bolourani. 
CRA 

(Field QA Officer), and 
Wayne Bauman. CRA 

(Construction Manager) 

Paul Wiseman, CRA 
(QA Officer), and 

appropriate laboratory 
staff 

Dennis Catalano, 
WATS (Laboratory 

Manager) 

TIME FRAME FOR 
RESPONSE 

Within 48 hours after 
notification (or sooner. 

as appropriate) 

Within 48 hours after 
notification (or sooner, 

as appropriate) 

Within 48 hours after 
notification (or sooner. 

as appropriate) 

Within 48 hours after 
notification (or sooner, 

as appropriate) 

CRA 56394 (3) 
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QAPP Worksheet #33 
QA Management Reports 

TYPE OF REPORT 

Field audit reports 

WATS audit (external) 

Data validation reports 

Data quality summary 

FREQUENCY 
(daily, weekly, monthly, 
quarterly, annually, etc) 

As needed 

As needed 

As specified in data assessment 
section 

As appropriate for data use 

PROJECTED 
DELIVERY DATE(S) 

As generated 

As generated 

As generated 

As generated 

PERSON(S) RESPONSIBLE FOR 
REPORT PREPARATION 

(title and organizational affiliation) 

Gregory Carli, CRA 
(Project Manager) 

Paul Wiseman. CRA 
(QA Officer) 

Paul Wiseman, CRA 
(QA Officer) 

Paul Wiseman, CRA 
(QA Officer) 

Paul Wiseman, CRA 
(QA Officer) 

REPORT RECIPIENT(S) 
(title and organizational 

afTiliation) 

Richard Gay 
(Weyerhaeuser Environmrtal 

Manager) 
Glenn Turchn 

(CRA Project Director) 

Richard Gay 
(Weyerhaeuser Environmrtal 

Manager) 
Glenn Turchan 

(CRA Pioject Director) 
Gregory Carl 

(Project Manager) 

Richard Gay 
(Weyerhaeuser Environmrtal 

Manager) 
Glenn Turchan 

(CRA Project Director) 
Gregory Carli 

(Project Manager) 

Richard Gay 
(Weyerhaeuser Environmrtal 

Manager) 
Glenn Turchan 

(CRA Project Director) 
Gregory Carl 

(Project Manager) 
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QAPP Worksheet #34 
Verification (Step I) Process 

VERIFICATION 
INPUT 

Chain-of-Custody 
Records and shipping 

documentation 

Field notes and sampling 
logs 

Laboratory data 

I ,aboratoi7 data 

DESCRIPTION 

Chain-of-Custody Records and shipping 
documentation will be reviewed by the laboratory upon 
receipt of samples for verification against the sample 
coolers they represent. The Chain-of-Custody Record 
will be signed by all parties who had custody of 
samples, with the exception of commercial carriers. 

All field notes and sampling logs will be reviewed 
intemally and placed in the project file. 

All laboratory data packages will be verified intemally 
by the laboratory performing the work for 
completeness and technical accuracy prior to submittal. 

All final data packages will be verified for content 
upon receipt. 

INTERNAL/ 
EXTERNAL 

Intemal 

Internal 

Intemal 

Intemal 

RESPONSIBLE FOR VERIFICATION 
(name, organization) 

Dennis Catalano. WATS (or designee) 
(Laboratory Manager) 

Emily Stahl. CRA 
(Project Coordinator) 

Dennis Catalano. WATS (or designee) 
(Laboratory Manager) 

Paul Wiseman, CRA 
(QA Officer) 

CRA 56394 (3) 
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QAPP Worksheet #35 
Validation (Step I) Process 

STEPIIa/IIb 

Step Ila 

Step Ila 

Step lib 

Step lib 

Step lib 

VALIDATION INPUT 

Sampling methods and 
procedures 

Analytical methods 

Documentation of QAPP 
QC sample results 

Project Quantitation 
Limits 

Validation report 

DESCRIPTION 

Verify that the required analytical methods were used and that any 
deviations were noted. 

Verify that the required sampling methods were used and that any 
deviations were noted. The laboratory will verify that QC samples 
met the performance criteria, and that any deviations were noted 
on the sample narrative. 

Establish that all QC samples required by the QAPP were 
collected and analyzed. 

Determine that the QAPP-required Quantitation Limits were 
achieved. 

Summarize data findings of verification and validation 
components included in the QAPP. Include comments on any 
qualified data, and define all qualifiers. 

RESPONSIBLE FOR 
VERIFICATION 

(Name, Organization) 

Paul Wiseman. CRA 

Dennis Catalano, WATS 
Paul Wiseman, CRA 

Paul Wiseman. CRA 

Paul Wiseman, CRA 

Paul Wiseman. CRA 
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QAPP Worksheet #36 
Validation (Steps Ila and lib) Summary 

STEPS lla 
AND lib 

lla and lib 

Ila and lib 

Ila and lib 

Ila and lib 

Ila and lib 

Ila and lib 

MATRIX 

Aqueous/ 
Soil/ 

Sediment 

Aqueous/ 
Soil/ 

Sediment 

Water 

Water 

Oil 

Aqueous/ 
Soil/ 

Sediment 

ANALYTICAL 
GROUP 

PCBs, VOCs, 
PAHs/SVOCs 

Metals, 
Cyanide. Low 

Level Mercury, 
Methyl Mercury 

PCBs, VOCs, 
PAHs/SVOCs 

Metals, 
Cyanide, Low 

Level Mercury, 
Methyl Mercury 

PCBs, Specific 
Gravity, & 
Viscosity 

General 
chemistry 
parameters 

DATA 
PURPOSE 

Site Investigation, Remedial Design, 
or Confirmation of Remediation, 
Remedial Investigation, Remedial 

Action 

Site Investigation, Remedial Design, 
or Confirmation of Remediation, 
Remedial Investigation, Remedial 

Action 

Site Investigation. Remedial Design, 
Confirmation of Remediation, 

Remedial Investigation, Remedial 
Action, or Long Term Monitoring 

Site Investigation, Remedial Design, 
Confirmation of Remediation, 

Remedial Investigation, Remedial 
Action, or Long Term Monitoring 

Site Investigation, Remedial Action 

Confirmation of remediation. 
Remedial Invesfigation, Remedial 

Action 

CONCENTRATION 
LEVEL 

Low, medium, high 

Low, medium, high 

Low, medium, high 

Low, medium, high 

Low, medium, high 

Low, medium, high 

VALIDATION 
CRITERIA 

U.S. EPA Contract Laboratory Program 
National Functional Guidelines for Organic 
Data Review (October 1999), method criteria. 
QAPP criteria: and professional judgment 

U.S. EPA Contract Laboratory Program 
National Functional Guidelines for Inorganic 
Data Review (October 2004, Febrtiaiy 1994). 
method criteria, QAPP criteria: and 
professional judgment 

U.S. EPA Contract Laboratory Program 
National Functional Guidelines for Organic 
Data Review (October 1999), method criteria. 
QAPP criteria; and professional judgment 

U.S. EPA Contract Laboratory Program 
National Functional Guidelines for Inorganic 
Data Review (October 2004, Febmary 1994), 
method criteria. QAPP criteria; and 
professional judgment 

U.S. EPA Contract Laboratory Program 
National Functional Guidelines for Organic 
Data Review (October 1999). method criteria. 
QAPP criteria; and professional judgment 

U.S, EPA Contract Laboratory Program 
National Functional Guidelines for Inorganic 
Data Review (Febmary 1994), method 
criteria, QAPP criteria; and professional 
judgment 

DATA VALIDATOR 
(title and organizational 

afTdiation) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 
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QAPP Worksheet #37 
Usability Assessment 

Identify the personnel responsible for performing the usability assessment: 

Conestoga Rovers & Associates (CRA). will perform the usability assessment for analytical data. Paul Wiseman is responsible for data validation at CRA. The CRA 
Project Coordinator is responsible for verification of field activities. 

The CRA Project Manager, CRA Project Coordinator, and CRA QA Officer will determine if field and analytical data or datasets meet the requirements necessary for 
decision-making. The results of these measurements will be compared with the DQO requirements set forth in this QAPP, As data are evaluated, anomalies in the data or 
data gaps may become apparent to the data users. The DQOs will be satisfied if the data are sufficient (based on the quality and completeness of the data) to meet the 
project objectives. 

Data that do not meet the data users' needs (if any) will be identified and appropriately qualified in the project database so that the decision-makers are aware of the 
limitations. 

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms that will be used: 
The Data Reviewer will review field notes and field Chain-of-Custody Records to determine that procedures specified in the FSP have been followed. 
The CRA QA Officer or designated Data Reviewer will conduct a systematic review of the data for compliance with the established QC criteria based on the spike, 
duplicate, and blank results provided by the laboratory. Data validation will determine whether the procedures specified in the FSP and in this QAPP were implemented, 
the DQOs specified in this QAPP were attained, the specified Quantitation Limits were achieved, and the sample holding times were met. An evaluation of data accuracy, 
precision, sensitivity, and completeness, based on method-specific criteria, will be performed according to the following guidance documents: 

• National Functional Guidelines for Organic Data Review (U.S. EPA, 1999). 

• National Functional Guidelines for Inorganic Data Review (U.S, EPA 1994 and 2004) 

Method specifications provided in the U.S. EPA-approved methods and laboratory SOPs will be used as a guide for validating data obtained for all analytes listed in this 
QAPP. 

All forms will be checked. All raw data, including chromatograms, quantitation reports, data system printouts, and mass spectra for samples, standards, performance 
evaluation mixtures, blanks, and laboratory spikes/laboratory duplicates or MS/MSDs will be reviewed. A portion (~10 percent) of calculations such as spike recoveries, 
calibration response factors, analyte quantitation, etc., will be randomly spot-checked. 

CRA .=56394 (3) 
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QAPP Worksheet #37 
Usability Assessment 

The procedures used to evaluate data include the following: 

• All technical holding times will be checked for inorganic and organic analyses. 

• Instrument performance check sample results, and initial and continuing calibration results, will be evaluated. 
• Data for all blanks, surrogate spikes, matrix spikes/matrix spike duplicates, laboratory control samples, cleanup standards, internal and external standards, target 

compound identification and quantitation, and system performance checks will be reviewed, 

• Sample calculations will be checked. 

• Field precision will be determined from blind field duplicate data. 

• Completeness of the data package will be checked to determine if all samples and analyses required by the QAPP were processed, that the procedures specified in the 
QAPP were implemented, and that all deliverables specified in the QAPP are included, 

• The Data Reviewer will identify any out-of-control data points and data omissions, and will interact with the laboratory to correct data deficiencies. 

• Decisions to repeat sample collection and analyses may be made by the CRA Project Manager based on the extent of the deficiencies and their importance in the 
overall context of the project. 

" The CRA QA Officer will assess the usability of results against the DQOs, 
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QAPP Worksheet #37 (continued) 
Usability Assessment 

Describe the evaluative procedures used to assess overall measurement error associated with the project: 

The data quality indicator (DQIs) used to evaluate conformance with the project DQOs are presented below. 

DQIs are,generally defined in terms of the following six parameters; 

1. Representativeness 
2. Comparability 
3. Completeness 
4. Precision 
5. Accuracy 
6. Sensitivity 

Each parameter is defined below. Specific objectives for the site actions are presented in other sections of this QAPP, as referenced below. 

Representativeness 

Representativeness is the degree to which sampling data accurately and precisely represent site conditions, and is dependent on sampling and analytical variability and the 
variability of environmental media at the site. Actions have been designed to assess the presence of chemical constituents at the time of sampling. The QAPP presents the 
rationale for sample quantities and location. This QAPP presents field sampling and laboratory analytical methodologies. Use of the prescribed field and laboratory 
analytical methods with associated holding times and preservation requirements is intended to provide representative data. 

Comparability 

Comparability is the degree of confidence with which one data set can be compared with another. Comparability between phases of the actions (if additional phases are 
required) will be maintained through consistent use of the sampling and analytical methodologies set forth in the QAPP, the established QA/QC procedures, and the use of 
appropriately trained personnel. 

Completeness 

Completeness is defined as a measure of the amount of valid data obtained from an event and/or investigation compared to the total amount that was obtained. This will be 
determined upon final assessment of the analytical results. Completeness of a field or laboratory data set will be calculated by comparing the number of valid sample 
results generated with the total number of results generated. 

Completeness = Number valid results x 100 
Total number of results generated 

As a general guideline, overall project completeness is expected to be at least 90 percent. The assessment of completeness will require professional judgment to determine 
data usability for intended purposes. 
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QAPP Worksheet #37 (continued) 
Usability Assessment 

Precision 

Precision is a measure of the reproducibility of sample results. The goal is to maintain a level of analytical precision consistent with the objectives of the action. To 
maximize precision, sampling and analytical procedures will be followed. All work for the site actions will adhere to the established protocols presented in the QAPP. 
Checks for analytical precision will include the analysis of MS/MSDs, laboratory duplicates, and field duplicates. Checks for field measurement precision will include 
duplicate field measurements. 

The precision of data will be measured by calculating the Relative Percent Difference (RPD) by the following equation: 

RPD = (A-B) X 100, 
(A-l-B)/2 

where 

A = analytical result from one of two duplicate measurements, 
B = analytical result from the second measurement. 

Accuracy 

Accuracy is a measure of how close a measured result is to the tme value. Both field and analytical accuracy will be monitored through initial and continuing calibration of 
instruments. In addition, reference standards, MSs, blank spikes, and surrogate standards will be used to assess the accuracy of the analytical data. 

Accuracy will be calculated in terms of percent recovery as follows: 

% Recovery = A-X x 100. 
B 

where 

A = value measured in spiked sample or standard, 

X = value measured in original sample. 

B = true value of amount added to sample or true value of standard. 

Sensitivity 

Sensitivity is a quantitative measurement to determine if the analytical laboratory's procedures/methodologies and their associated MDLs can satisfy the project 
requirements as they relate to the project action limits. MDLs are updated annually by the laboratory. 
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QAPP Worksheet #37 (continued) 
Usability Assessment 

Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented so that they identify trends, 
relationships (correlations), and anomalies: 

The data validation report will address the following items; 

• Overall quality and usability of the data 

• Evaluation of QC data, including precision, accuracy, and completeness of the data 

• Potential sample contamination due to blank contributions 

" Assessment of laboratory and field records 

• Actions regarding specific QC criteria exceedences 

Laboratory-applied data qualifiers will be defined within the analytical data package received from the laboratory. The sample narrative will also detail quality control 
issues identified by the laboratory. 

Data validation qualifiers that may be applied to the data include the following: 

U The analyte/compound was analyzed for, but not detected. The associated value is the compound's Limit of Quanfitation. 

UJ The compound was not detected above the reported sample's Limit of Quantitation. However, the reported limit is approximate and may or may not represent the 
actual Limit of Quantitation, " 

J The compound was positively identified; however, the associated numerical value is an estimated concentration only. 

R The sample results are rejected. 
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ATTACHMENT 1-5 

NEW/REVISED LABORATORY STANDARD OPERATING PROCEDURESd): 

W-15 (WATS SOP AM E-8270) SVOC Analysis (revised SOP to 

incorporate project defined RLs.) 

W-25 (WATS SOP AM E-1312) SPLP Preparation method for Metals 

(new SOP). 

W-26 (WATS SOP AM S-2340B) Hardness by Calculation (new SOP). 

C-2 (CAS SMO-SCOC) Chain of Custody (revised SOP) 

C-3 (CAS SOP SMO-GEN) Sample Receiving (revised SOP) 

C-7 (CAS SOP MET-1630W) Methyl Mercury - in water (new SOP). 

C-8 (CAS GEN-353.2) Nitrate/Nitrite (new SOP). 

C-9 (CAS GEN-350.1) Ammonia (new SOP) 

C-10 (CAS 365.3) Phosphorous (new SOP) 

C-ll (CAS ADM-BAL.l) Balance (new SOP) 

C-12 (CAS ADM-CA) Corrective Action (new SOP) 

(') The remainder of.SOPs are included in the QAPP Revision 02, Addendum 03 that was submitted by RMT in November 2008. 
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1.0 SCOPE 

1.1 This method is used to determine the concentration of semivolatile organic compounds 
in extracts prepared from solid waste matrices, soils, sediments and ground water. It is 
based on the EPA's SWA-846 method 8270C and the Puget Sound Estuary Protocol 
(marine sediments). Direct injection of a sample may be used in limited applications. 
The method is normally used to determine the compounds in Table 1. Additional 
compounds that are less frequently determined are listed in Table 2. 

1.2 The following compounds may require special treatment when being determined by this 
method. Benzidine can be subject to oxidative losses during solvent concentration. 
Also, chromatography is poor. Hexachlorocyclopentadiene is subject to thermal 
decomposition in the inlet of the gas chromatograph, chemical reaction in acetone 
solution and photochemical decomposition. N-nitrosodimethylamine is difficult to 
separate from the solvent under the chromatographic conditions described. N-
nitrosodiphenylamine decomposes in the gas chromatographic inlet and cannot be 
separated from diphenyl amine. Pentachlorophenol, 2,4-dinitrophenol, 4-nitrophenol, 
4,6-dinitro-2-methylphenol, 4-chloro-3-methylphenol, benzoic acid, 2-nitroaniline, 3-
nitroaniline, 4-chloroaniline, and benzyl alcohol are subject to erratic chromatographic 
behavior, especially if the GC system is contaminated with high boiling material. 

1.3 The practical quantitation limit (PQL) of this method for determining an individual 
compound is approximately 330 |ig/kg (wet weight) for soil/sediment samples, and 10 
^ig/L for ground water samples (see Table 5 for PQLs). PQLs will be higher depending 
upon dilution required and the moisture content of the sample. 

1.4 This method is restricted to use by or under the supervision of analysts experienced in 
the use of gas chromatograph/mass spectrometers and skilled in the interpretation of 
mass spectra. Each analyst must demonstrate the ability to generate acceptable results 
with this method. 

2.0 SUMMARY OF METHOD 

Prior to using this method, the samples should be prepared for chromatography using 
the appropriate sample preparation and cleanup methods. This method describes 
chromatographic conditions that will allow for the separation of the compounds in the 
extract. 

2.1 Water samples will be prepared utilizing continuous liquid/liquid extraction AC G-3520. 

2.2 Soil samples will be prepared utilizing ultrasonic extraction AC G-3550. 
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2.3 Sediment samples will be prepared utilizing ultrasonic extraction AC G-3550 or soxhiet 
extraction AC G-3540. Sediment samples may require larger sample sizes and a 
modified calibration curve to achieve the required detection limits. Marine Sediment 
"PSEP" sample preparation method modifications are detailed in Appendix 3. 

2.4 All soil and sediment samples will be cleaned up by gel permeation chromatography, 
AC G-3640-GPC. 

2.5 Sediment samples may require a silica gel clean-up procedure, AC G-3630 if the 
analysis is for polyaromatic hydrocarbons only. 

f 

3.0 INTERFERENCES 

3.1 Raw GC/MS data from all blanks, samples, and spikes must be evaluated for 
chromatographic interferences caused by the preparative steps performed prior to 
analysis or instrumental procedures. Common sources of interferences include 
solvents, reagents and GPC carry-over from contaminated samples. 

3.2 Contamination by GC carryover can occur whenever high-level and low-level samples 
are sequentially analyzed. To reduce carryover, the sample syringe must be rinsed out 
between samples with solvent. Whenever an unusually concentrated sample is 
encountered, it should be followed by the analysis of solvent to check for cross 
contamination. 

/ 
4.0 ESTIMATE OF ANALYTICAL TIME 

4.1 Tuning and initial calibration require approximately 6 hours of instrument time prior to 
analysis of samples. If a valid calibration is available, approximately 2 hours is required 
for tuning and calibration verification. 

4.2 Sample analysis requires approximately 1 hour of instrument time per sample. Data 
work up and reporting varies depending on sample type and reporting requirements. 1 
to 2 hours should be anticipated per sample. 

5.0 AMOUNT OF SAMPLE 

5.1. Water samples require 1 liter of sample. An additional liter is required for each 
duplicate, matrix-spike or matrix-spike duplicate. 

5.2 Soil samples require approximately 50 grams for sample extraction, pH determination 
and moisture determination. An additional 30 grams is required for each duplicate, 
matrix spike or matrix spike duplicate. 

5.3 Sediment samples require the same amount of sample as soils unless low detection 
limits are required, such as for Puget Sound Protocol. Marine Sediment "PSEP" sample 
amount requirements are detailed in Appendix 3. 

6.0 SAMPLE EXTRACT HANDLING AND STORAGE 

6.1 Store sample extracts at 4°C until analysis. 
6.2 Store sample extracts for 365 days following analysis at -10° to -20° C. 
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6.3 Analyze sample extracts within 35 days. 

7.0 APPARATUS AND MATERIALS 

7.1 Gas chromatograph/mass spectrometer system - Hewlilt Packard 5972 MSD, capable 
of scanning from 35 to 500 amu every 1 sec, using 70 volts (nominal) electron energy in 
the electron impact ionization mode and producing a mass spectrum for 
decafluorotriphenylphosphine (DFTPP) which meets all of the criteria in Table 6 when 
1|LiL of the GC/MS tuning standard is injected through the GC (50 ng of DFTPP). 

7.2 Gas chromatograph - Hewlett Packard 5890 Series II with Hewlett Packard 5973A 
autosampler equipped with Split/Splitless injector. 

7.3 Syringe - Hamilton 701ASN, 10|iL. 

7.4 Column - 30 m x 0.25 mm i.d., 0.25-nm film thickness silicone-coated, fused-silica 
capillary column (J&W Scientific DB-5MS is preferred but equivalent columns are 
acceptable). 

7.5 Data system - Data analysis performed using Chemserver software on a HP/UX J5600 
computer. Final data reports are generated in US-EPA CLP format (OLM 3.0) using 
Thruput Target and Envision software. 

8.0 REAGENTS 

8.1 All solvents used will be pesticide-residue grade or better. 

8.2 Standard solutions - Standard solutions are purchased as certified solutions. 

8.2.1. Commercially certified stock standards are used with the exception of alpha-terpineol. 
See standards preparation AC G-ORGSTD for standard preparation procedures. If the 
compound purity is assayed to be 96% or greater when stock solutions are prepared, the 
mass may be used without correction to calculate the concentration of the stock 
standard. 

8.2.2. Secondary standard solutions will be stored at 4°C and protected from light. Stock 
standard solutions will be stored at -10° to -20°C and protected from light. All standards 
should be checked frequently for signs of degradation or evaporation, especially just 
prior to preparing calibration standards or samples from them. The level of the solution 
in the container should be marked after each use so any evaporation can be detected. 

8.2.3. The stock standard solutions must be replaced according to the manufactures expiration 
date. Working standards are replaced after 1 year or at the stocks expiration date 
(whichever is less), or sooner, if comparison with quality control check-samples indicates 
a problem. 

8.2.4. Internal standard solutions -The internal standards used are listed in Table 3. The 
internal standard spiking solution will contain each standard at a concentration of 
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8.2.5. 

2,000 ng/|iL. Each sample extract undergoing analysis should be spiked with 1 ̂ L of 
the internal standard solution per 100 |iL of sample extract, resulting in a concentration 
of 20 ng/|iL of each internal standard with a 1000-^L final extract volume. 

GC/MS tuning standard consists of a methylene chloride solution containing 25 ng/|iL of 
decafluorotriphenylphosphine (DFTPP). 

8.2.6. Calibration standards 

a. A minimum of five calibration standards should be prepared. 

b. The normal concentrations of the calibration standards will be 10 ^ig/mL, 25 
\iQ/mL, 40 M-g/mL, 60 fig/mL and 80 ^g/mL. If decreased detection limits are 
required, the additional calibration standards may be prepared down to a 
minimunri concentration of 1 ng/mL. 

c. Each standard contains each analyte for detection by this method (e.g., all of the 
compounds listed in Table 1 will be included). Compounds in Table 2 and 
selected additional compounds may be included if method performance criteria 
can be met. 

d. Each aliquot of calibration standard is spiked with 1 ̂ iL of the internal standard 
solution per 100 |xL of solution prior to analysis. 

8.2.7. Surrogate standards - The six surrogate compounds used are listed in Table 3. 
2-Chlorophenol-d4 and 1,2-Dichlorobenzene-d4 are also listed and may be used as 
alternate surrogate standards. The acid surrogates (phenolic) are spiked to achieve a 
final concentration of 75 ^g/mL. The base/neutral surrogates are spiked to achieve a 
final concentration of 50 ng/mL. The extraction procedures provide instruction for 
preparing and adding surrogate spikes. 

8.2.8. Laboratory control spike compounds (LCS) and matrix-spike compounds are listed in 
Table 11. Full-target compound laboratory control spikes (PLCS) and matrix spike 
compounds are listed in Table 1 (Due to the cost involved, PLCS are not analyzed 
unless requested by the client). Extraction procedures provide instruction for preparing 
and adding spike solutions. 

9.0 PROCEDURE 

See Section 2, Summary of Method, for appropriate extraction methods. 

9.1 GC/MS operating conditions: 

9.1.1. Mass range: 35-500 amu 

9.1.2. Scan time: 0.9 sec/scan; 0.1 sec InterScan time 

9.1.3. Initial column temperature and hold time: 40° C for 1 minute 
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Note: If N-nitrosodimethylamine is to be determined, the initial temperature must be 
reduced to 35° C and the initial hold time must be extended to approximately 5 
minutes. 

9.1.4 

9.1.5 

9.1.6 

9.1.7 

9.1.8 

9.1.9 

Column temperature program: 40-320° C at 8° C/min 

Final column temperature hold: 1-3 minutes @ 320° C 

Injector temperature: 270° C 

Transfer line temperature: 250° C 

Source temperature: 180° C 

Injector: Grob-type, splitless 

9.1.10. Sample volume: 1 |xL 

9.1.11. Carrier gas: Helium at 30 cm/sec 

9.2 Instrument Tune - GC/MS system must be hardware-tuned to meet the criteria in Table 5 
for a 50-ng injection of DFTPP. Analyses may not begin for any standards or samples 
until all these criteria are met. Background subtraction should be straightfonward and 
designed only to eliminate column bleed or instrument background ions. It is suggested 
that the spectra for DFTPP be generated using a scan range ± 1 scan number from the 
scan number closest the total ion current maximum for DFTPP. Mass spectrometer 
conditions must be identical for subsequent analysis of standards, samples, QC samples 
and blanks associated with the DFTPP analysis. 

9.3 Injector and Column maintenance 

9.3.1. The injector sleeve should be clean and compound breakdown or adsorption should be 
minimized. 

9.3.2. The capillary column should be in good condition, with minimal tailing noted for reactive 
compounds, such as pentachlorophenol. 

9.4 The internal standards should permit most of the components of interest in a 
chromatogram to have retention times of 0.80-1.20 relative to one of the internal 
standards. Use the internal standards specified in Table 3 to calculate compound 
concentrations. 

9.5 Initial Calibration 

9.5.1. Tune instrument as outlined in Section 9.2 above. 

9.5.2. Analyze 1 |iL of five or more calibration standards (containing internal standards) and 
tabulate the(areaiof:the:primary characteristic ion against concentration for each 
compound'(as'.indicatedNn Table 1). Figure 1 shows a chromatogram of a calibration 
standard containing base/neutral and acid analytes. 
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9.5.3. 

9.5.4. 

Figure 1 

Calculate response factors (RFs) for each compound as shown below: 

RF = (AxCis)/(AisCx) 

where: 

Ax = Area of the characteristic ion for the compound being measured. 

Ais = Area of the characteristic ion for the specific internal standard. 

Cx = Concentration of the compound being measured (|j,g/|xL). 

Cis = Concentration of the specific internal standard (|ig/|aL). 

Calculate the average RF and the percent relative standard deviation for each 
compound. If the RSD of any target compound is 15 % or less, the average 
relative response factor may be used for quantitation. If the RSD is greater than 
15 %, Option 1 must be used: 

Option 1 - Calculate a linear calibration using least-squares regression for each 
compound exceeding the 15 % RSD criteria. The correlation coefficient, r, must 
be greater than or equal to 0.99. 

If the correlation coefficient, r, is less than 0.99, Option 2 must be used: 

Option 2 - Calculate a non-linear calibration using a quadratic- or third-order 
polynominal regression for each compound exceding the 15 % RSD criteria. The 
coefficient of the determination, COD, must be greater than or equal to 0.99. 
Note: SW-846 requires six calibration standards for second-order 
polynominals and seven calibration standards for third-order 
polynominals. 

If the coefficient of the determination, COD, is less than 0.99, Option 3 must be 
used: 
Proprietary — Disclosure limited to persons confidentially bound to Weyerhaeuser. 
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b. 

Option 3. - Calculate the mean of the RSD values for all analytes in the 
calibration. If it is less than or equal to 15%, the initial calibration is valid. Note: 
A summary report indicating compounds that exceeded the 15% RSD criteria 
and the results of the mean RSD calculation is required. 

The %RSD for each individual Calibration Check Compound (CCC) (see Table 6) 
must be less than 30%. The relative retention times of each compound in each 
calibration run should agree within 0.06 relative retention time units. If the CCCs 
are not included in the project compound list, all compounds must meet the 30% 
RSD criteria. 

9.5.5. A system-performance check must be performed to ensure that minimum average RFs 
are met before the calibration curve is used. For semivolatiles, the System Performance 
Check Compounds (SPCCS) are: N-nitroso-di-n-propylamine; hexachlorocyclo
pentadiene; 2, 4-dinitro-phenol; and 4-nitrophenol. The minimum acceptable average 
RF for these compounds is 0.050. These SPCCs typically have very low RFs (0.1-0.2) 
and tend to decrease in response as the chromatographic system begins to deteriorate 
or the standard material begins to deteriorate. They are usually the first to show poor 
performance. Therefore, they must meet the minimum requirement when the system is 
calibrated. 

9.6 Daily GC/MS calibration 

9.6.1. Prior to analysis of the daily calibration check, the GC/MS tuning standard must be 
analyzed and meet performance criteria as in 9.2. 

9.6.2. A 50-^g/mL calibration standard containing each compound of interest, including all 
required surrogates, must be performed every 12 hours immediately following DFTPP 
during analysis. Compare the response factor data from the standards every 12 hours 
with the average response factor from the initial calibration for a specific instrument as 
per the SPCC, and CCC criteria in 9.6.3 and 9.6.4. 

9.6.3. System Performance Check Compounds (SPCCs): A system performance check must 
be made during every 12-hour shift. If the SPCC criteria are met, a comparison of 
response factors is made for all compounds. This is the same check that is applied 
during the initial calibration. If the minimum response factors are not met, the system 
must be evaluated and corrective action must be taken before sample analysis begins. 
The minimum RF for semivolatile SPCCs is 0.050. Some possible problems are 
standard mixture degradation, injection port inlet contamination, contamination at the 
front end of the analytical column and active sites in the column or chromatographic 
system. This check must be met before analysis begins. 

9.6.4. Calibration Check Compounds (CCCs): After the system performance check is met, 
CCCs listed in Table 6 are used to check the validity of the initial calibration. For 
compounds using an average response factor calculate the percent difference using: 

% Difference = i 5 E U £ ^ 
RF 

xlOO 

where: 
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RFi = average response factor from initial calibration. 

RFc = response factor from current verification check standard. 

For compounds using a linear or non-linear calibration curve, calculate the percent drift 
using: 

„, ^ .,. (Calculated concentration - Theoretical concentration) ,„„ 
% Drift = X100 

Tlieoretical concentration 

Where: the calculated concentration is determined using the mean calibration factor. 

If the percent difference for each CCC is less than 20%, the initial calibration is assumed 
to be valid. If the criterion is not met (> 20% difference for any one CCC), corrective 
action must be taken. If the CCCs are not included in the project compound list, all 
compounds must meet the 20% RSD criteria. Problems similar to those listed under 
SPCCs could affect this criterion. If no source of the problem can be determined after 
corrective action has been taken, a new five-point calibration must be generated. This 
criterion must be met before sample analysis begins. 

9.6.5. The internal standard responses and retention times in the calibration check standard 
must be evaluated immediately after or during data acquisition. If the retention time for 
any internal standard changes by more than 30 seconds from the last daily calibration 
check, the chromatographic system must be inspected for malfunctions and corrections 
must be made, as required. If the Extracted Ion Current Profile (EICP) area for any of 
the internal standards changes by a factor of two (-50% to +100%) from the most recent 
initial calibration midpoint standard, the mass spectrometer must be inspected for 
malfunctions and appropriate corrections must be made. 

9.7 GC/MS analysis 

9.7.1. The extract may be screened on a GC/FID or GC/PID using the same type of capillary 
column. This will minimize contamination of the GC/MS system from unexpectedly high 
concentrations of organic compounds. 

9.7.2. Spike the sample extract or an aliquot of the sample extract with 1 ^L of the internal 
standard solution (8.2.4) per 100 |iL of sample extract, just prior to analysis. 

9.7.3. Analyze the sample extract by GC/MS using the same conditions as were used for the 
initial and continuing calibration. 

9.7.4. If the response for any quantitation ion exceeds the initial calibration curve range of the 
GC/MS system, extract dilution must take place. Additional internal standard must be 
added to the diluted extract to maintain the required 20 ng/|iL of each internal standard 
in the extracted volume. The diluted extract must be re-analyzed. 

9.7.5. After analysis, store the extracts at 4° C, protected from light, in vials equipped with 
unpierced Teflon lined septa.' • • • "v- '^ . i ••• ir .r :• :• 

9.8 Data interpretation ? • 
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9.8.1. Qualitative analysis 

a. An analyte is identified by comparison of the sample mass spectrum with the 
mass spectrum of a standard of the suspected compound (standard reference 
spectrum). Mass spectra for standard reference should be obtained on the 
GC/MS using the same operating conditions and DFTPP tune conditions as are 
used for sample analysis. These standard reference spectra may be obtained 
through analysis of the calibration standards. Two criteria must be satisfied to 
verify identification: (1) elution of sample component at the same GC relative 
retention time (RRT) as the standard component, and (2) correspondence of the 
sample component and the standard component mass spectrum. 

b. The sarhple component RRT must compare within ± 0.06 RRT units of the RRT 
of the standard component. For reference, the standard must be run within the 
same 12 hours as the sample. The RRT should be assigned by using extracted 
ion current profiles for ions unique to the component of interest. 

c. All ions present in the standard mass spectra at a relative intensity greater than 
10% (most abundant ion in the spectrum equals 100%) should be present in the 
sample spectrum. 

d. The relative intensities of ions specified should agree within ± 20% between the 
standard and sample spectra. 

e. If these criteria are not met, but, in the opinion of the mass spectral specialist, the 
analyte is detected in the sample, the analyte will be reported. 

f. For samples containing components not associated with the calibration 
standards, a library search may be made for the purpose of tentative 
identification. The necessity to perform this type of identification will be 
determined by the purpose of the analyses being conducted. Computer 
generated library search routines should not use normalization routines that 
would misrepresent the library or unknown spectra when compared to each 
other. Only after visual comparison of sample spectra with the nearest library 
searches will the mass spectral specialist assign a tentative identification. 
Guidelines for making tentative identification are: 

i. Relative intensities of major ions in the reference spectrum (ions > 10% of 
the most abundant ion) should be present in the sample spectrum. 

ii. The relative intensities of the major ions should agree within ± 20%. 
(Example: For an ion with an abundance of 50% in the standard spectrum, the 
corresponding sample ion abundance must be between 30 and 70%.) 

iii. Molecular ions present in the reference spectrum should be present in the 
sample spectrum. 

viii. Ions present in the sample spectrum but not in the reference spectrum 
should be reviewed for possible background contamination or presence of co-
eluting compounds. 
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V. Ions present in the reference spectrum, but not in the sample spectrum, 
should be reviewed for possible subtraction from the sample spectrum because 
of background contamination or co-eluting peaks. Data system library reduction 
programs can sometimes create these discrepancies. 

9.8.2. Quantitative analysis 

When a compound has been identified, the quantitation of that compound will be 
based on the integrated abundance from the EICP of the primary characteristic 
ion. Quantitation will take place using the internal standard technique. The 
internal standards to be used for each compound are listed in Table 7. If the 
compound does not appear in Table 7, the internal standard with a retention time 
nearest the retention time of that of a given analyte should be used. 

Calculate the concentration of each identified analyte in the sample as follows: 

Water 

, , . , / , , (Ax)(ls)(Vt) Concentration (//g/L) = — — 
(Ais)(RF)(Vo)(Vi) 

where: 

Ax = Area of characteristic ion for the compound being measured. 

Is = Amount of internal standard injected (ng). 

Vt = Volume of total extract, taking into account dilutions (i.e.; a 1 into 10 dilution 
of a 1-mL extract will mean Vt = 10,000 [xL. If half the base/neutral extract and 
half the acid extract are combined, Vt = 2,000). 

Ais = Area of characteristic ion for the internal standard. 

RF = Average Response factor for compound being measured (See IX.F.4). 

Vo = Volume of water extracted (mL). 

Vj = Volume of extract injected (^iL). 

Sediment/Soil Sludge (dry-weight basis) 

Concentration (/yg/kg) = (^('=)(V0 
(Ais)(RF)(V)(Ws)(D) 

where: 

Ax, Is, Vt, Ais, RF, Vi - Are the same as for water. 

Ws = Mass of sample extracted or diluted, in grams. 
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D = (100 - % moisture)/100, or 1 for a wet-weight (as-received) basis. 

c. Where applicable, an estimate of concentration for non-calibrated components in 
the sample (tentatively identified compounds) should be made. The formulas 
given above should be used with the following modifications: The areas Ax and 
Ais should be from the total ion chromatograms and the RF for the compound 
should be assumed to be 1. The concentration obtained should be reported 
indicating (1) that the value is an estimate and (2) which internal standard was 
used to determine concentration. Use the nearest internal standard free of 
interferences. 

d. Report results without correction for recovery data. When duplicates and spiked 
samples are analyzed, report all data obtained with the sample results. 

e. Report results less than 10 parts-per-billion (PPB) to one significant figure. 
Report results greater than 10 PPB to two significant figures. 

10.0 QUAUTY CONTROL 

10.1 Each day that an analysis is performed, DFTPP tune standard and the daily calibration 
standard should be evaluated to determine if the chromatographic system is operating 
properly. Questions that should be asked are: 

10.1.1. Does the air leak spectrum look ok? Is there evidence of an injector/septum leak? 

10.1.2. Does FC43 calibration gas look normal? Are the ratios of m/z's 69, 131, 219 and 502 
correct? Does the resolution look normal? 

10.1.3. Does DFTPP meet criteria in Table 5 easily? 

10.1.4. Do the chromatograhic peaks look normal for DFTPP and for the daily calibration 
standard? 

10.1.5. Is the response obtained comparable to the response from previous DFTPP analyses 
and daily calibration analyses? 

If any of the above do not appear normal, make appropriate corrections before 
attempting to analyze samples. 

10.2 Required instrument QC before samples may be analyzed. 

10.2.1. The GC/MS system must be tuned to meet the DFTPP specifications in Table 5. 

10.2.2. Before processing any samples, the analyst should demonstrate, through the analysis of 
the method blank associated with the samples, that interferences from the analytical 
system and sample extraction are under control. Each set of samples that is extracted 
will be extracted with a method blank. The blanks must be carried through all stages of 
sample preparation and measurement with the samples. 

10.2.3. There must be an initial calibration of the GC/MS system as specified in 9.5. 
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10.2.4. The GC/MS system must meet the SPCC criteria specified in 9.6.3 and the CCC criteria 
in 9.6.4, each 12-hour period. 

10.3 To establish the ability to generate acceptable accuracy and precision, the analyst must 
perform an initial demonstration of precision and accuracy (IPAR) as outlined in SOP, 
OQ-TRAIN. 

10.3.1. A quality control (QC) reference sample concentrate is required containing each analyte 
at a concentration of 100 ng/mL in acetone. The QC reference sample concentrate may 
be prepared from pure standard materials or purchased as certified solutions. If 
prepared by the laboratory, the QC reference sample concentrate must be made using 
stock standards prepared independently from those used for calibration. 

10.3.2. Using a gas tight syringe, prepare QC reference samples at a concentration of 100 ^ig/L 
by adding 1.00 mL of QC reference sample concentrate to each of four 1-L aliquots of 
water. 

10.3.3. Analyze the well-mixed QC reference samples according to the method, beginning in 
section 9 with extraction of the samples. 

10.3.4. Calculate the average recovery (x) in ^g/L, and the standard deviation (s) of the recovery 
in p.g/L, for each analyte of interest using the four results. 

10.3.5. For each analyte, compare s and x with the corresponding acceptance criteria for 
precision and accuracy, respectively, found in Table 9. If s and x for all analytes meet 
the acceptance criteria, the system performance is acceptable and analysis of actual 
samples can begin. If any individual s exceeds the precision limit or any individual x falls 
outside the range for accuracy, then the system performance is unacceptable for that 
analyte. 

NOTE: The large number of analytes in Table 9 present a substantial probability that one 
or more will fail at least one of the acceptance criteria when all analytes of a given 
method are analyzed. 

10.3.6. When one or more of the analytes tested fail at least one of the acceptance criteria, the 
analyst must locate and correct the source of the problem and repeat the test for all 
analytes of interest beginning with 9.6. Repeated failure may require recalibration, 
beginning with 9.5. 

10.4 The laboratory must analyze a reagent blank for each analytical batch (up to a maximum 
of 20 samples/batch, except for samples required under regulation which need QC every 
10 samples), and should analyze a Laboratory Control Spike (LCS) for each analytical 
batch. A matrix spike and matrix spike duplicate should be analyzed for each 20 
samples, except for samples required under regulation. Regulatory samples need QC 
every 10 samples. Matrix spikes may not be analyzed with each extraction batch. 

Compare the percent recovery (ps) for each analyte in the LCS with the laboratory 
generated QC charts (generated in 10.5.1a). If the recovery of any analytes of interest 
falls outside the designated range, the laboratory performance for that analyte is judged': 
to be out of control, and the problem identified and corrected. The analytical result for 
that analyte in the unspiked sample is suspect and, if possible, the samples associated 
with the LCS should be reanalyzed. 
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10.5 As part of the QC program for the laboratory, method accuracy and precision for each 
matrix studied must be assessed and records must be maintained. 

10.5.1. To determine acceptable accuracy and precision limits for LCS samples the following 
procedure should be performed. 

a. After the analysis of five LCS (of the same matrix), calculate the average percent 
recovery (p) and the standard deviation of the percent recovery (Sp). Plot p, with 
a percent recovery interval of p - 2 Sp to p + 2 Sp, with s the control limit and p - 3 
Sp to p + 3 Sp as the action limit. (For example, if p = 90% and Sp = 10%, the 
control limit is 70-110% and the action limit is 60-120%.) Update the recovery 
charts for each analyte on a regular basis (e.g.; after each ten new 
measurements). 

b. Only the twenty most recent LCS should be used to generate the QC limits. 

c. For aqueous and soil matrices, these laboratory established LCS action limits 
may, if applicable, be compared with the control limits listed in Table 11. 

10.5.2. To determine acceptable accuracy and precision limits for surrogate standards the 
following procedure will be performed. 

a. After the analysis of five method blanks (of the same matrix), calculate the 
average percent recovery (p) and the standard deviation of the percent recovery 
(Sp). Plot p with a percent recovery interval of p - 2 Sp to p + 2 Sp as the control 
limit and p - 3 Sp to p + 3 Sp as the action limit. (For example, if p = 90% and Sp = 
10%, the control limit is 70-110% and the action limit is 60-120%.) Update the 
recovery charts for each analyte on a regular basis (e.g.; after each twenty new 
measurements). 

b. For aqueous matrices, these laboratory established action limits should, if 
applicable, be compared with the control limits listed in Table 10. The limits 
given are multi-laboratory performance based limits from EPA 8270, Rev 1, for 
soil and aqueous samples. Therefore, the single-laboratory limits established in 
the recovery chart must fall within those given in Table 10 for these matrices. 

c. If recovery is not within limits, the following procedures are required. Check to be 
sure there are no errors in calculations, surrogate solutions and internal 
standards. Also, check instrument performance. Recalculate the data and/or 
reanalyze the extract if any of the above checks reveal a problem. If possible, re-
extract and re-analyze the sample if none of the above are a problem or note the 
recovery problem in the report narrative. 

10.6 An MDL Study will be performed at least once per year as outlined in SOP, AQ G-MDL. 
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12.0 REVISION HISTORY 

12.1 7/17/07 - Updated references to SOPs and made small corrections to directions 
regarding which section to which one should refer. 

12.2 6/19/09 - Updated reporting limits. 
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Table 1 ~ List of characteristic ions of semi-volatile compounds 

Compound 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene -
Benzo(a)pyrene 
Bis(2-chloroethoxy)methane 
Bi-s(2-chloroethyl)ether. 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophehyl phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
1,2-Diphenylhydrazine 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene.:: 
Hexachloroethane -, 
lndeno(1,2,3-cd)pyrene 
Isophorone 

CAS# 

83-32-9 
208-96-8 
120-12-7 
56-55-3 

205-99-2 
207-08-9 
191-24-2 
50-32-8 
111-91-1 
111-44-4 

39638-32-9 
117-81-7 
101-55-3 
85-68-7 
106-47-8 
59-50-7 
91-58-7 
95-57-8 

7005-72-3 
218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 

541-73-1 
106-46-7 
91-94-1 
120-83-2 
84-66-2 
105-67-9 
131-11-3 
534-52-1 
51-28-5 
121-14-2 
606-20-2 
122-66-7 
117-84-0 
206-44-0 
86-73-7 
118-74-1 
87-68-3 

, 77-47-4 
67-72-1 
193-39-5 
78-59-1 

1 Primary Ion 

154 
152 
178 

I 228 
252 
252 
276 
252 
93 
93 
45 
149 
248 
149 
127 
107 
162 
128 
204 
228 
278 
168 
149 
146 
146 
146 
252 
162 
149 
122 
163 
198 
184 
165 
165 
77 
149 
202 
166 
284 
225 
237 
117 
276 
82 

1 Secondary Ions 

153, 152 
151,153 
176, 179 
229, 226 
253, 125 
253, 125 
138,277 
253, 125 
95, 123 
63, 95 

77, 121 
167,279 
250, 141 
91,206 

129 
144, 142 
127, 164 
64,130 

206, 141 
226,229 
139,279 

139 
150, 104 
148,111 
148,111 
148,111 
254, 126 
164,98 

177, 150 
107, 121 
194, 164 
51,105 
63, 154 
63, 89 
63, 89 

105, 182 
167,43 

101,203 
165, 167 
142, 149 
223, 227 
235,272 
201,199 
138, 227 
95, 138 1 
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Compound 

2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

CAS# 

91-57-6 
95-48-7 
106-44-5 
91-20-3 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 
86-30-6 

621-64-7 
87-86-5 
85-01-8 
108-95-2 
129-00-0 
120-82-1 
95-95-4 
88-06-2 

Primary Ion 

142 
108 
108 
128 
65 
138 
138 
77 
139 
139 
169 
70 

266 
178 
94 

202 
180 
196 
196 

Secondary Ions 

141 
107,79 
107, 79 

129, 127 
92, 138 
108, 92 
108,92 
123, 65 
109, 65 
109, 65 

168, 167 
42, 101, 130 

264, 268 
179, 176 
65,66 

200, 203 
182, 145 
198,200 
198,200 

Table 2 ~ List of characteristic ions of semi-volatile compounds 

Compound 

Benzidine 
Benzoic acid 
Benzyl alcohol 
N-Nitrosodimethylamine 
3-Methylphenol 
Pyridine 

CAS# 

92-87-5 
65-85-0 
100-51-6 
62-75-9 
108-39-4 
110-86-1 

Primary Ion 

184 
122 
108 
42 
108 

Secondary Ions 

92, 185 
105, 77 
79,77 
74,44 
107, 79 
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Table 3 - Internal Standards and Surrogates 

Compound 

Internal Standards 
1,4-Dichlorobenzene-d4 
Naphthalene-d8 
Acenaphthene-dIO 
Phenanthrene-dIO 
Chrysene-d12 
Pervlene-d12 

Surrogates 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl 
2-Chlorophenol-d4(alternate) 
1,2-Dichlorobenzene-d4(alternate) 

Primary Ion 

152 
136 
164 
188 
240 
264 

99 
112 
330 
82 
172 
244 
132 
152 

Secondary Ions 

115 
68 

162, 160 
94, 80 

120, 236 
260, 265 

42,71 
64 

332, 141 
128, 54 

171 
122,212 
68, 134 
115, 150 

Table 4 - PQLs FOR SEMIVOLATILE ORGANICSb 
(EPA METHOD 8270, 1987 Rev. 1) 

Practical Quantitation Limits'^ 

Semivolatiles 

Acenapthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline, 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 

Ground 
Water 
pg/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Low Soil/ 
Sediment 

ng/kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
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Semivolatiles 

2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
Isophorone 
2-Methvlnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 

Ground 
Water 
Mg/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
ND 

Low Soil/ 
Sediment 

pg/kg 

330 
330 
330 
330 
330 
ND 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
ND 
330 
330 
330 
330 
ND 
330 
330 
330 
330 
330 
330 
330 
330 
330 
ND 
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Semivolatiles 

1,2,4-Trichlorobenzene 
2,4,5-Thchlorophenol 
2,4,6-Trichlorophenol 

Ground 
Water 
pg/L 

10 
10 
10 

Low Soil/ 
Sediment 

pg/kg 

330 
330 
330 

PQLs listed for soil/sediment are based on wet mass. Normally data is reported on a dry-
weight basis; therefore, PQLs will be higher based on the % moisture in each sample based on 
a 30-g sample and gel permeation chromatography cleanup. 

b Sample PQLs are highly matrix-dependent. The PQLs listed herein are provided for 
guidance and may not always be achievable. 
ND - Not determined. 
NA - Not applicable. 
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Table 5 - DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

Mass Ion Abundance Criteria 

51 30-60%of mass 198 

68 < 2% of mass 69 

70 < 2% of mass 69 

127 40-60%of mass 198 

197 < 1 % of mass 198 
198 Base peak, 100% relative abundance 

199 5-9%of mass 198 

275 10-30%of mass 198 

365 > 1 % of mass 198 

441 Present but less than mass 443 
442 >40%of mass 198 
443 17-23% of mass 442 
Table 6 - CALIBRATION CHECK COMPOUNDS (CCC) 

Base/Neutral Fraction 

Acenaphthene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
N-Nitrosodiphenyl.ami-ne 
Di-n-octylphthalate 
Fluoranthene 
Benzo(a)pyrene 

Acid Fraction 

4-Chloro-3-methylphenol 
2,4-Dichlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorophenol 
2,4,6-Trichlorophenol 
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Table 7 - SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES 
ASSIGNED FOR QUANTITATION 

1,4-Dichlorobenzene-d4 

Benzyl alcohol 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Fluorophenol (surr.) 
Hexachloroethane 
2-Methylphenol 
4-Methylphenol 
N-Nitrosodimethylamine 
N-Nitroso-di-n-propylamine 
Phenol 
Phenol-d6 (surr.) 

Naphthalene-dS 

Benzoic acid 
Bis(2-chloroethoxy)methane 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
2,4-Dimethylphenol 
Hexachlorobutadiene 
Isophorone 
Naphthalene 
Nitrobenzene 
Nitrobenzene-d8 (surr.) 
2-Nitrophenol 
1,2,4-Trichlorobenzene 

Acenaghthene-d10 

Acenaphthene 
Acenaphthylene 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluorene 
2-Fluorobiphenyl (surr.) 
Hexachlorocyclopentadiene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
4-Nitrophenol 
1,2,4,5-Tetrachlorobenzene 
2,4,6-Tribromophenol (surr.) 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

Phenanthrene-d10 

4-Aminobiphenyl 
Anthracene 
4-Bromophenyl phenyl ether 
Di-n-butyl phthalate 
4,6-Dinitro-2-methylphenol 
1,2-Diphenylhydrazine 
Fluoranthene 
Hexachlorobenzene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Pentachloronitrobenzene 
Phenacetin 
Phenanthrene 

Chrysene-d12 

Benzidine 
Benzo(a)anthracene 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
3,3'-Dichlorobenzidine 
Pyrene 
Terphenyl-dl4 (surr.) 

Perylene-d12 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Dibenz(a,h)anthracene 
Di-n-octylphthalate 
lndeno(1,2,3-cd)pyrene 
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Table 8 - QC ACCEPTANCE CRITERIAa 
(EPA METHOD 8270C, 1996 Rev. 3) 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzyl butyl phthalate 
Bis(2-chloroethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
Phenanthrene • 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 

Test 
cone. 
(ug/L) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Limit for 
s 

(ug/L) 

27.6 
40.2 
32.0 
27.6 
38.8 
32.3 
39.0 
58.9 
23.4 
55.0 
34.5 
46.3 
41.1 
23.0 
13.0 
33.4 
48.3 
70.0 
16.7 
30.9 
41.7 
32.1 
71.4 
26.5 
23.2 
21.8 
29.6 
31.4 
32.8 
20.7 
24.9 
26.3 
24.5 
44.6 
63.3 
30.1 
39.3 
55.4 
20.6 
25.2 
28.1 
37.2 

Range for 
X 

(ug/L) 

60.1-132.3 
53.5-126.0 
43.4-118.0 
41.8-133.0 
42.0-140.4 
25.2-145.7 
31.7-148.0 

D-195.0 
D-139.9 

42.9-126.0 
49.2-164.7 
62.8-138.6 
28.9-136.8 
64.9-114.4 
64.5-113.5 
38.4-144.7 
44.1-139.9 

D-199.7 
8.4-111.0 

48.6-112.0 
16.7-153.9 
37.3-105.7 
8.2-212.5 
D-100.0 
D-100.0 

47.5-126.9 
68.1-136.7 
18.6-131.8 
42.9-121.3 
71.6-108.4 
7.8-141.5 
37.8-102.2 
55.2-100.0 

D-150.9 
46.6-180.2 
35.6-119.6 
54.3-157.6 
13.6-197.9 
65.2-108.7 
69.6-100.0 
57.3-129.2 
40.8-127.9 

Range p, 
Ps 

(%) 

47-145 
33-145 
27.133 
33-143 
24-159 
11-162 
17-163 
D-219 
D-152 
12-158 
33-184 
36-166 
8-158 

53-127 
60-118 
25-158 
17-168 
D-227 
1-118 

32-129 
D-172 
20-124 
D-262 
D-114 
D-112 
39-139 
50-158 
4-146 

26-137 
59-121 
D-152 
24-116 
40-113 
D-171 
21-196 
21-133 
35-180 
D-230 
54-120 
52-115 
44-142 
22-147 
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Parameter 

2-Chlorophenol 
2,4-Chlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methyl-4,6-dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Test 
cone. 
(ug/L) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Limit for 
s 

(ug/L) 

28.7 
26.4 
26.1 
49.8 
93.2 
35.2 
47.2 
48.9 
22.6 
31.7 

Range for 
X 

(ug/L) 

36.2-120.4 
52.5-121.7 
41.8-109.0 

D-172.9 
53.0-100.0 
45.0-166.7 
13.0-106.5 
38.1-151.8 
16.6-100.0 
52.4-129.2 

Range p, 
Ps 

(%) 

23-134 
39-135 
32-119 
D-191 
D-181 
29-182 
D-132 
14-176 
5-112 

37-144 

s = standard deviation of four recovery measurements, in \ig/L. 
X = Average recovery for four recovery measurements, in ^g/L. 
p, Ps = Percent recovery measured. 
D = Detected; result must be greater than zero. 

a criteria from 40 CFR Part 136 for Method 625. These criteria are based directly on the 
method performance data in Table 7. Where necessary, the limits for recovery have been 
broadened to assure applicability of the limits to concentrations below those used to develop 
Table 7. 
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Table 9 - ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION 
(EPA METHOD 8270C, 1996 Rev. 3) 

Parameter 
Accuracy, as 
recovery, X' (ug/L) 

Single analyst 
precision, Sr' 
(ug/L) 

Overall 
precision, S' 
(ug/L) 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzyl butyl phthalate 
Bis(2-chloroethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 

0.96C+0.19 
0.89C+0.74 
0.80C+0.68 
0.88C-0.60 
0.93C-1.80 
0.87C-1.56 
0.90C-0.13 
0.98C-0.86 
0.66C-1.68 
0.86C-1.54 
1.12C-5.04 
1.03C-2.31 
0.84C-1.18 
0.91C-1.34 
0.89C+0.01 
0.91C+0.53 
0.93C-1.00 
0.88C+4.72 
0.59C+0.71 
0.80C+0.28 
0.86C-0.70 
0.73C-1.47 
1.23C-12.65 
0.43+1.00 

0.20C+1.03 
0.92C-4.81 
1.06C-3.60 
0.76C-0.79 
0.81C+1.10 
0.90C-0.00 
0.74C+0.66 
0.71C-1.01 
0.73C-0.83 
0.78C-3.10 
1.12C+1.41 
0.76C+1.58 
1.09C-3.05 
1.12C-6.22 
0.87C+0.06 
0.84C-0.16 
0.94C-0.79 
0.84C+0.35 

0.15X-0.12 
0.24X-1.06 
0.21X-0.32 
0.15X+0.93 
0.22X+0.43 
0.19X+1.03 
0.22X+0.48 
0.29X+2.40 
0.18X+0.94 
0.35X-0.99 
0.16X+1.34 
0.24X+0.28 
0.26X+0.73 
0.13X+0.66 
0.07X+0.52 
0.20X-0.94 
0.28X+0.13 
0.30X+8.51 
0.13X+1.16 
0.20X+0.47 
0.25X+0.68 
0.24X+0.23 
0.28X+7.33 
0.28X+1.44 
0.54X+0.19 
0.12X+1.06 
0.14X+1.26 
0.21X+1.19 
0.22X-0.73 
0.12X+0.26 
0.18X-0.10 
0.19X+0.92 
0.17X+0.67 
0.29X+1.46 
0.27X+0.77 
0.21X-0.41 
0.19X+0.92 
0.27X+0.68 
0.12X+0.57 
0.16X+0.06 
0.15X+0.85 
0.23X+0.75 

0.21X-0.67 
0.26X-0.54 
0.27X-0.64 
0.26X-0.21 
0.29X+0.96 
0.35X+0.40 
0.32X+1.35 
0.51X-0.44 
0.53X+0.92 
0.35X+0.10 
0.26X+2.01 
0.25X+1.04 
0.36X+0.67 
0.16X+0.66 
0.13X+0.34 
0.30X-0.46 
0.33X-0.09 
0.59X+0.25 
0.39X+0.60 
0.24X+0.39 
0.41X+0.11 

0.29X+0.36 
0.47X+3.45 
0.52X+0.22 
1.05X-0.92 
0.21X+1.50 
0.19X+0.35 
0.37X+1.19 
0.28X-0.60 
0.13X+0.61 
0.43X-0.52 
0.26X+0.49 
0.17X+0.80 
0.50X-0.44 
0.33X+0.26 
0.30X-0.68 
0.27X+0.21 
0.44X+0.47 
0.15X+0.25 
0.15X+0.31 
0.21X+0.39 
0.29X+1.31 
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Parameter 
Accuracy, as 
recovery, X' (ug/L) 

Single analyst 
precision, Sr' 

Overall 
precision, S' 
(ug/L) 

2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methyl-4,6-dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

0.78C+0.29 
0.87C-0.13 
0.71C+4.41 
0.81 C-18.04 
1.04C-28.04 
0.07C-1.15 
0.61 C-1.22 
0.93C+1.99 
0.43C+1.26 
0.91C-0.18 

0.18X+1.46 
0.15X+1.25 
0.16X+1.21 
0.38X+2.36 

O.IOx+42.29 
0.16X+1.94 
0.38X+2.57 
0.24X+3.03 
0.26X+0.73 
0.16X+2.22 

0.28X+0.97 
0.21X+1.28 
0.22X+1.31 
0.42X+26.29 
0.26X+23.10 
6.27X+2.60 
0.44X+3.24 
0.30X+4.33 
0.35X+0.58 
0.22X+1.81 

X'= Expected recovery for one or more measurements of a sample containing a concentration of 
C, in |ig/L. 

Sr'= Expected single analyst standard deviation of measurements at an average concentration of 
X, in |ig/L. 

S' = Expected interlaboratory standard deviation of measurements at an average concentration 
found of X, in ug/L. 

C = True value for the concentration, in ̂ ig/L. 

X = Average recovery found for measurements of samples containing a concentration of C, 
in ug/L. 
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Table 10 
SURROGATE SPIKE RECOVERY LIMITS FOR WATER AND SOIL/SEDIMENT SAMPLES 

(EPA CLP SOW OLM 3.0) 

1 Surrogate Compound 

Nitrobenzene-d 
2-Fluorobiphenyl 
p-Terphenyl-dl4 
1,2-Dichlorobenzene(advisory) 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 

1 2-Chlorophenol-d4(advisory) 

Water 

35-114 
43-116 
33-141 
16-110 
10-94 

21-100 
10-123 
33-110 

Low/Medium 
Soil/Sediment 

23-120 
30-115 
18-137 
20-130 
24-113 
25-121 
19-122 
20-130 

Table 11 
LCS SPIKE RECOVERY LIMITS FOR WATER AND SOIL/SEDIMENT SAMPLES 

(EPA CLP SOW OLM 3.0) 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4,-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

%Recovery 
Water 

12-110 
27-123 
36-97 

41-116 
39-98 
23-97 
46-118 
10-80 
24-96 
9-103 

26-127 

RPD 
Water 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

%Recovery 
Soil 

26-90 
25-102 
28-104 
41-126 
38-107 
26-103 
31-137 
11-114 
28-89 
17-109 
35-142 

RPD 
Soil 

35 
50 
27 
38 
23 
33 
19 
50 
47 
47 
36 
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Appendix 1 - Weyerhaeuser MDL Study 

Matrix: (soil/water) Water 

MDL Aliquot: 500 (ul) 
Concentrated Extract Volume: 500 (ul) 
Injection Volume: 1.0 (ul) 
Units: PPB (ug/L) 

Date Extracted: 1/9/2004 
Date Analyzed: 1/13/2004 
Extraction analyst Jim Sanderson 
GC/MS analyst Jim Sanderson 

Analyte 

Phenol 
Bis(2-chloroethyl)ether ' 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-oxybis(1 -chloropropane) 
N-Nitrosodinpropylamine 
4-Methylphenol 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethyphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenoi 
2,4,5-Trichlorphenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrotoluene 
Fluorene 
Dimethylphthalate 
Diethylphthalate 
4-Chlorophenyl-phenylether 

4.69 
4.85 
4.46 
2.74 
2.88 
3.13 
4.26 
3.68 
4.48 
4.11 
2.20 
4.91 
4.95 
4.30 
2.28 
4.29 
4.49 
2.92 
3.98 
5.07 
2.03 
4.24 
3.84 
<1 

4.51 
4.35 
3.97 
5.24 
4.24 
4.88 
4.48 
4.23 
5.87 
4.49 
5.42 
5.16 

4.51 
4.98 
4.79 
4.40 

4.86 
4.35 
4.30 
2.30 
2.48 
2.66 
4.16 
3.57 

4.58 
4.28 
1.83 
4.32 
4.75 
4.00 
2.39 
3.88 
4.50 
2.53 
3.60 
4.35 
1.61 
4.15 
3.40 
<1 

4.35 
4.06 
3.69 
3.91 
4.08 
4.20 
4.39 
3.92 
5.79 
3.96 
4.86 
4.51 
3.85 
4.46 
4.36 
3.63 

4.13 
3.82 
3.95 
2.36 
2.43 
2.79 
3.77 
3.17 

3.99 
3.90 
1.86 
3.85 
4.52 
3.72 
2.04 
3.82 
3.96 
2.63 
3.40 
4.32 
1.85 
4.03 
3.44 
<1 

4.17 
3.86 
3.50 
4.87 
3.90 
4.49 
4.54 
3.74 

6.37 
4.18 
5.56 
5.28 
4.16 
4.61 
4.75 
4.05 

4.62 
4.58 
4.40 
2.76 
2.75 
2.97 
3.78 
3.51 
4.20 
3.83 
2.14 
4.78 
4.52 
4.16 
1.53 
3.97 
4.50 
2.95 
3.95 
4.31 
2.09 
4.28 
3.75 
<1 

4.38 
3.98 
3.93 
4.80 
4.33 
4.52 
4.63 
4.12 
6.29 
4.50 
5.67 
5.11 
4.41 
4.60 
4.63 
4.38 

4.45 
4.37 
4.22 
2.90 
3.10 
3.24 
4.39 
3.53 
4.53 
4.46 
2.37 
4.73 
4.80 
4.15 
3.31 
4.16 
4.56 
3.26 
3.92 
3.52 
2.32 
4.62 
3.96 
<1 

4.22 
4.41 
4.03 
4.21 
4.31 
4.64 
4.59 
4.23 
6.46 
4.47 
5.94 
5.13 
4.58 
4.61 
4.70 
4.39 

4.65 
4.41 
4.52 
2.89 
2.88 
3.06 
3.94 
3.61 
4.27 
4.03 
2.33 
4.63 
4.70 
4.21 
1.71 
4.12 
4.36 
3.03 
3.86 
4.71 
2.20 
4.40 
3.72 
<1 

4.20 
4.18 
3.78 
5.00 
4.31 
4.75 
4.76 
4.16 
6.56 
4.47 
5.68 
5.13 
4.58 
4.64 
4.72 
4.41 

4.73 
4.78 
4.45 
3.29 
3.18 
3.58 
4.00 
3.77 
4.62 
3.98 
2.70 
4.68 
4.90 
4.12 
1.60 
4.27 
4.43 
3.32 
4.09 
4.62 
2.79 
4.37 
4.16 
<1 

4.31 
4.27 
4.20 
4.93 
4.36 
4.66 
4.66 
4.23 
5.94 
4.45 
5.34 
5.27 
4.52 
4.71 
4.74 
4.37 
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MDL Aliquot: 500 (ul) 
Concentrated Extract Volume: 500 
(ul) 
Injection Volume: 1.0 (ul) 
Units: PPB (ug/L) 

Analyte 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,l)perylene 
Carbazole 

Aniline 
Benzyl Alcohol 
Benzoic Acid 
Benzidine 
1,2-Diphenylhydrazine 

Proprietary — 

A 

4.96 
5.36 
4.93 
5.09 
5.13 
5.64 
5.29 
5.01 
5.53 
4.65 
6.02 
5.37 
5.38 
3.30 
5.56 
5.60 
4.88 
4.79 
4.85 
4.57 
4.54 
4.43 
4.81 
6.01 
4.89 
5.37 
4.77 
<10 
4.99 

B 

3.71 
5.54 
4.70 
5.05 
5.03 
6.04 
4.94 
4.75 
5.36 
4.22 
6.47 
5.52 
5.34 
2.87 
5.57 
5.53 
5.05 
4.74 
4.81 
4.39 
4.45 
4.43 
4.71 
5.12 
4.96 
5.28 
5.11 
<10 
5.10 

Date Extracted: 
Date Analyzed: 
Extraction 
analyst 
GC/MS analyst 

C 

4.96 
5.78 
4.59 
4.70 
4.51 
5.94 
4.93 
4.84 
5.65 
4.87 
5.84 
5.35 
5.40 
3.04 
5.56 
5.70 
5.02 
4.95 
4.80 
4.45 
4.49 
4.40 
4.74 
5.70 
4.70 
4.81 
4.93 
<10 
4.61 

D 

5.13 
5.71 
4.54 
4.86 
4.70 
6.23 
5.10 
4.98 
5.42 
4.90 
5.58 
5.13 
5.30 
2.86 
5.50 
5.03 
4.76 
4.54 
4.89 
4.35 
4.48 
4.26 
4.62 
6.08 
4.12 
4.94 
5.12 
<10 
4.82 

light, 
tion.) 

AM E-8270 

1/9/2004 
1/13/2004 

Jim Sanderson 
Jim Sanderson 

E 

4.81 
5.72 
3.49 
4.69 
5.07 
6.50 
5.24 
4.87 
5.61 
4.93 
5.30 
4.86 
5.14 
0.51 
5.34 
5.07 
4.71 
4.46 
5.06 
4.27 
4.60 
4.41 
4.78 
5.49 
1.48 
5.20 
6.07 
<10 
4.62 

F 

5.30 
5.89 
4.75 
5.14 
4.88 
6.44 
5.15 
5.24 
5.59 
4.93 
5.98 
5.31 
5.45 
2.72 
5.52 
5.23 
4.90 
4.66 
4.98 
4.52 
4.51 
4.38 
4.66 
6.17 
4.95 
5.12 
5.22 
<10 
4.86 

G 

5.14 
5.40 
5.04 
5.01 
4.98 
6.07 
5.24 
5.01 
5.59 
4.66 
5.90 
5.29 
5.47 
3.03 
5.80 
5.56 
4.81 
4.66 
5.38 
4.55 
4.47 
4.39 
4.78 
5.79 
4.65 
5.40 
4.87 
<10 
5.06 
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Matrix: (soil/water) Water 
MDL Aliquot: 500 (ul) 

Date Extracted: 1/9/2004 
Date Analyzed: 1/13/2004 
Extraction 

Concentrated Extract Volume 

Injection Volume: 1.0 (ul) 

Units: PPB (ug/L) 

Analyte 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 

2,2'-oxybls(1 -chloropropane) 
N-Nitrosodinpropylamine 
4-Methylphenol 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethyphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorphenol 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroanlline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrotoluene 

Fluorene 
Dimethylphthalate 
Diethylphthalate 
4-Chlorophenyl-phenylether 

500 (ul) 

MEAN 

4.59 
4.45 
4.33 
2.75 
2.81 
3.06 
4.04 

3.55 
4.38 
4.08 
2.20 
4.56 
4.73 
4.09 
2.12 
4.07 
4.40 
2.95 
3.83 
4.41 
2.13 
4.30 
3.75 

<1 
4.31 
4.16 
3.87 
4.71 
4.22 
4.59 
4.58 
4.09 
6.18 
4.36 
5.50 
5.08 
4.37 
4.66 
4.67 
4.23 

STDEV 

0.237 
0.342 
0.196 
0.339 
0.285 
0.302 
0.237 

0.190 
0.233 
0.221 
0.303 
0.361 
0.169 
0.188 
0.620 
0.186 
0.204 
0.294 
0.242 
0.480 
0.373 
0.190 
0.271 

N.M. 
0.120 
0.201 
0.233 
0.472 
0.168 
0.218 
0.122 
0.190 
0.310 
0.209 
0.342 
0.262 

0.273 
0.160 
0.145 
0.295 

analyst 
GC/MS 

MDL 

0.7 
1.1 

0.6 
1.1 
0.9 
1.0 
0.7 

0.6 
0.7 
0.7 
1.0 
1.1 
0.5 
0.6 
1.9 
0.6 
0.6 
0.9 
0.8 
1.5 
1.2 
0.6 
0.9 

N.M. 
0.4 
0.6 
0.7 
1.5 
0.5 
0.7 
0.4 
0.6 
1.0 
0.7 
1.1 
0.8 
0.9 
0.5 
0.5 
0.9 

analyst 

SPIKE 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

Jim Sanderson 
Jim Sanderson 

% Rec 

92 
89 
87 
55 
56 
61 
81 

71 
88 
82 
44 
91 
95 
82 
42 
81 
88 
59 
77 
88 
43 
86 
75 

N.M. 
86 
83 
77 
94 
84 
92 
92 
82 
124 
87 

110 
102 
87 
93 

.93,. 
85 
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Valid one calendar day from , expires at midnight. 
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Matrix: (soil/water) Water 
MDL Aliquot: 500 (ul) 

Concentrated Extract Volume: 500 (ul) 

Injection Volume: 1.0 (ul) 
Units: PPB (ug/L) 

Analyte 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Carbazole 
Aniline 
Benzyl Alcohol 
Benzoic Acid 
Benzidine 
1,2-Diphenylhydrazine 

MEAN 

4.86 
5.63 
4.58 
4.93 
4.90 
6.12 
5.13 
4.96 
5.54 
4.74 
5.87 
5.26 
5.35 
2.62 
5.55 
5.39 
4.88 
4.69 
4.97 
4.44 
4.51 
4.39 
4.73 
5.77 
4.25 
5.16 
5.16 
<10 
4.87 

Std Dev 

0.531 
0.199 
0.511 
0.185 
0.223 
0.297 

0.146 
0.158 
0.107 
0.258 
0.366 
0.211 
0.111 
0.948 
0.136 
0.273 
0.127 
0.162 
0.205 
0.112 
0.051 
0.059 
0.069 
0.370 
1.26 

0.220 
0.433 
N.M. 
0.198 

Date Extracted: 1/9/2004 
Date Analyzed: 1/13/2004 

Mrr 

Extraction analyst 

GC/MS analyst 

MDL 

1.7 
0.6 
1.6 
0.6 
0.7 
0.9 
0.5 
0.5 
0.3 
0.8 
1.2 
0.7 
0.3 
3.0 
0.4 
0.9 
0.4 
0.5 
0.6 
0.4 
0.2 
0.2 
0 

1.2 
3.9 
0.7 
1.4 

N.M. 
0.6 

Amount 
Spiked 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

U l l 1 1 

Sanderson 
Jin-
Sanderson 

% Recovery 

97 
113 
92 
99 
98 
122 
103 
99 
111 
95 
117 
105 
107 
52 
111 
108 
98 
94 
99 
89 
90 
88 
95 
115 
85 
103 
103 
N.M. 
97 
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Appendix 2 - TYPICAL SURROGATE AND LCS PERCENT RECOVERIES 

PRECISION & ACCURACY 
STUDY 8270 

Date: 03/07/94 
Data: 2SV40304A-2SV40304E 
Method: 8270 
Analyst: J. Leong 

Extractionist: T. Sutherland 
Extractionist: M. Luthy 
Extraction Date: 2/22/94 
Spiked: 50|ug/L 

Replicate # 

% 
recovery 

(P) 

#1 

average Std.Dev. complian limit for s Range for Range for 
(X) 

(% rec.) 
(s) ce X 

(% rec.) 

Replicate # 

PHENOL 

BIS(2-CHL0R0ETHYL)ETHER 

2-CHLOROPHENOL 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

1,2-DICHLOROBENZENE 

2-METHYLPHENOL 
2,2'-OXYBIS(1-
CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-
PROPYLAMINE 

#1 

53.7 

73.9 

62.4 

60.0 

61.8 

62.5 

73.8 
83.1 

75.8 
79.4 

#2 

55.5 

78.1 

65.2 

72.6 

72.0 

70.4 

77.5 
86.7 

74.7 
81.5 

#3 

53.9 

78.9 

61.1 

72.2 

72.0 

69.4 

74.2 
84.8 

76.2 
81.9 

#4 

58.3 

69.2 

65.1 

62.4 

62.9 

62.3 

74.4 
74.7 

77.1 
73.2 

55.4 

75.0 

63.4 

66.8 

67.1 

66.1 

75.0 
82.3 

76.0 
79.0 

2.1 

4.4 

2.0 

6.5 

5.6 

4.3 

1.7 
5.3 

1.0 
4.0 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

22.6 

55 

28.7 

41.7 

32.1 

30.9 

NA 
46.3 

NA 
55.4 

16.6-
100.0 
42.9-
126.0 
36.2-
120.4 
16.7-
153.9 
37.3-
105.7 
48.6-
112.0 

62.8-
138.6 

13.6-
197.9 

5-112 

12-158 

23-134 

d-172 

20-124 

32-129 

36-166 

d-230 



Valid one calendar day from expires at midnight. 
(Also valid for the process' duration.) 

HEXACHLORObl'HANE 

NITROBENZENE 

ISOPHORONE 

2-NITROPHENOL 

2,4-DIMhrHYLPHENOL 

BIS(2-
CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 

1,2,4-TRICHLOROBENZENE 

NAPHTHALENE 

4-CHLOROANILINE 
HEXACHLOROBUTADIENE 

4-CHLORO-3-METHYLPHENOL 

2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADI 
ENE 
2,4,6-TRICHLOROPHENOL 

2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 

2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 

57.3 

73.6 

79.7 

78.4 

59.9 

82.3 

72.3 

70.0 

73.8 

78.3 
66.0 

76.5 

77.6 
3.0 

77.8 

76.7 
80.2 

78.4 
36.4 
76.4 

75.6 

78.0 

82.3 

82.7 

52.4 

84.5 

76.5 

81.0 

79.2 

81.3 
82.6 

78.7 

80.3 
2.4 

81.4 

76.0 
84.1 

81.3 
68.3 
79.3 

AM E-8270 

75.4 

75.8 

83.4 

78.4 

63.8 

85.0 

72.0 

80.5 

79.9 

83.7 
81.9 

77.9 

81.9 
4.1 

73.9 

70.8 
84.9 

83.5 
71.9 
81.0 

65.6 

67.2 

73.5 

84.7 

50.1 

75.8 

77.6 

71.0 

69.6 

72.9 
71.3 

77.2 

74.7 
3.9 

83.3 

74.9 
77.4 

74.2 
67.5 
73.7 

68.5 

73.6 

79.7 

81.0 

56.5 

81.9 

74.6 

75.6 

75.6 

79.0 
75.4 

77.5 

78.6 
3.4 

79.1 

74.6 
81.6 

79.3 
61.0 
77.6 

8.8 

4.7 

4.4 

3.1 

6.4 

4.2 

2.9 

5.9 

4.9 

4.7 
8.2 

0.9 

3.2 
0.8 

4.1 

2.7 
3.5 

4.0 
16.5 
3.2 
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Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 

24.5 

39.3 

63.3 

35.2 

26.1 

34.5 

26.4 

28.1 

30.1 

NA 
26.3 

37.2 

NA 
NA 

31.7 

NA 
13.0 

NA 
23.2 
40.2 

55.2-
100.0 
54.3-
157.6 
46.6-
180.2 
45.0-
166.7 
41.8-
109.0 
49.2-
164.7 
52.5-
121.7 
57.3-
129.2 
35.6-
119.6 

37.8-
102.2 
40.8-
127.9 

52.4-
129.2 

64.5-
113.5 

d-100.0 
53.5-
126.0 

40-113 

35-180 

21-196 

29-182 

32-119 

33-184 

39-135 

44-142 

21-133 

24-116 

22-147 

37-144 

60-118 

d-112 
33-145 



1 ^ • • • • • • • • • 
expires at mi 

• 1 
jnight. 

(Also valid for the process' duration.) 

2,6-DINITROTOLUENE 

3-NITROANILINE 
ACENAPHTHENE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
"'• - : 
DIBENZOFURAN 
2,4-DINITROTOLUENE 

DIETHYLPHTHALATE 
4-
CHLOROPHENYLPHENYLETHE 
R 
FLUORENE 

4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 

N-NITROSODIPHENYLAMINE 
4-
BROMOPHENYLPHENYLb IHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 

ANTHRACENE 

CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 

PYRENE 

80.9 

88.9 
77.4 

81.1 
73.8 

79.5 
82.1 

74.5 
88.9 

80.8 

86.6 
73.9 

78.5 
94.6 

90.2 
86.9 

82.1 

84.5 

118.8 
87.2 
82.0 

86.1 

85.9 

92.9 
80.3 

86.3 
78.2 

83.0 
83.8 

87.6 
93.1 

81.8 

96.3 
76.9 

96.4 
98.3 

94.9 
92.0 

83.9 

86.5 

127.5 
92.0 
85.2 

91.1 

H • • 
AM E-8270 

90.2 

95.6 
80.3 

79.6 
67.0 

85.0 
87.7 

92.2 
95.6 

85.8 

98.2 
72.1 

98.6 
101.3 

98.3 
82.1 

86.2 

90.0 

133.2 
96.7 
88.1 

87.1 

80.7 

88.4 
73.0 

92.0 
74.9 

76.6 
80.7 

86.0 
87.7 

78.6 

92.5 
78.3 

90.5 
91.8 

88.7 
92.7 

77.7 

80.4 

123.5 
86.1 
79.5 

82.1 

H B 

84.4 

91.5 
77.8 

84.7 
73.5 

81.0 
83.6 

85.1 
91.3 

81.7 

93.4 
75.3 

91.0 
96.5 

93.0 
88.5 

82.5 

85.4 

125.8 
90.5 
83.7 

86.6 

H 

4.6 

3.4 
3.4 

5.6 
4.7 

3.7 
3.0 

7.5 
3.7 

3.0 

5.1 
2.8 

9.0 
4.2 

4.4 
4.9 

3.6 

4.0 

6.1 
4.9 
3.8 

3.7 

H I H i 
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Y 

Y 

Y 
Y 

-
Y 

Y 
Y 

Y 

Y 

Y 

Y 
Y 

Y 

Y 

Y 
Y 

Y 

-

29.6 

NA 
27.6 

49.8 
47.2 

NA 
21.8 

26.5 
33.4 

20.7 

NA 
93.2 

NA 
23 

24.9 
48.9 

20.6 

32 

NA 
16.7 
32.8 

25.2 

- -

68.1-
136.7 

60.1-
132.3 

d-172.9 
13.0-
106.5 

47.5-
126.9 

d-100.0 
38.4-
144.7 

71.6-
108.4 

53.0-
100.0 

64.9-
114.4 

7.8-141.5 
38.1-
151.8 
65.2-
108.7 
43.4-
118.0 

8.4-111.0 
42.9-
121.3 
69.6-
100.0 

• H • • 

50-158 

47-145 

d-191 
d-132 

39-139 

d-114 
25-158 

59-121 

d-181 

53-127 

d-152 
14-176 

54-120 

27-133 

1-118 
26-137 

52-115 



Valid one calendar day from expires at midnight. 
(Also valid for the process' duration.) 

BUTYLBENZYLYPHTHALATE 
3,3'-DICHLOROBENZIDENE 
BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PHTHLATE 

DIOCTYLPHTHALATE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(A)PYRENE 

INDENO(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

88.0 
129.4 
83.2 

83.1 

88.0 

81.9 

79.9 

73.8 

79.7 

84.3 
86.0 
80.6 

95.8 
150.0 
93.6 

88.7 

94.7 

83.8 

83.7 

70.3 

81.4 

92.0 
93.5 
83.5 

AM E-8270 

91.6 
146.8 
84.3 

88.2 

90.3 

89.6 

85.6 

79.0 

85.2 

88.8 
94.7 
88.2 

84.7 
132.3 
82.2 

80.9 

83.0 

79.0 

77.1 

72.0 

78.6 

82.4 
86.7 
80.1 

90.0 
139.6 
85.8 

85.2 

89.0 

83.5 

81.6 

73.8 

81.2 

86.9 
90.2 
83.1 

4.7 
10.3 
5.3 

3.8 

4.9 

4.5 

3.8 

3.7 

2.9 

4.4 
4.5 
3.7 
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Y 
Y 
Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 
Y 

23.4 
71.4 
27.6 

48.3 

41.1 

31.4 

38.8 

32.3 

39 

44.6 
70 

58.9 

d-139-9 
8.2-212.5 

41.8-
133.0 
44.1-
139.9 
28.9-
136.8 
18.6-
131.8 
42.0-
140.4 
25.2-
145.7 
31.7-
148.0 

d-150.9 
d-199.7 
d-195.0 

d-152 
d-262 
33-143 

17-168 

8-158 

4-146 

24-159 

11-162 

17-163 

d-171 
d-227 
d-219 



Valid one calendar day from 
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Appendix 3 - METHOD MODIFICATIONS FOR MARINE SEDIMENT "PSEP." 

INTRODUCTION - Analytical Method AM E-8270 requires modifications to address specific low reporting 
limits and reporting units. 

MODIFICATIONS - The following modifications are required: 

I. EXTRACTION PROCEDURE RECOMMENDATION 
II. ORGANIC CARBON 
III. REPORTING LIMITS 
IV. SAMPLE AMOUNT 
V. EXTRACTION MODIFICATIONS 
VI. CALIBRATION STANDARDS 
VII. REPORTING UNITS 

I. EXTRACTION PROCEDURE RECOMMENDATION 

The recommended extraction method for marine sediments is soxhiet extraction, SOP AC G-3540. 
Ultrasonic extraction, SOP AC G-3350, is an acceptable alternative; however comparable 
recoveries to SOP AC G-3540 must be confirmed. 

II. ORGANIC CARBON 

A. Numerical reporting values for organic analytes will be normalized based on organic carbon. 

B. The analysis for total organic carbon, as well as the percent moisture will be performed by Group 4 
(Conventional Group). 

C. Total organic carbon and percent moisture data will be used to calculate sample size. 

III. REPORTING LIMITS 

The reporting limits for marine sediment is analyte specific. The reporting limits are detailed in 
Table A l . However, a 380-|ig/kg organic carbon reporting limit will be used as the basis for 
determining sample size, final sample extract volume, and calibration standard concentration. 

IV. SAMPLE AMOUNT 

Use the following formula to determine sample size: 

(LS)(F,)(2) 
Sample size (g) = 

Where: 

(380)(D)(TOC) 

LS = Concentration of the lowest calibration standard in ug/mL. For marine sediment the low 
calibration standard concentration is 1.0 ug/mL. 

Fv = Final-volume of the sample extract. For marine sediment the final extract volume is 250. 
microliters. 

The value of 2 is used due to GPC loop loss. 
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The value of 380 is the resultant analyte concentration in PPB, OC normalized (specified reporting 
limit). 

D = (100 - % moisture in sample)/100. 

TOC = percent total organic carbon in the dry weight sample (1 percent TOC = 0.01). 

V. EXTRACTION MODIFICATIONS 

If the calculated sample size is greater than 60 g the following extraction modifications will need to 
be made: 

A. Weigh the sample into two equal portions. Spike each portion with one half of the surrogate 
solution, and/or spiking solution. For example, suppose the total sample size is 150 g and one mL 
of spiking solution is required. The procedure modification would require two sample portions 
weighing 75 g each. 500 |LIL of the spiking solution would be added to each sample portion. 

B. Combine the sample fraction extracts prior to sample concentration. 

C. After GPC cleanup, concentrate the sample extract to 200 |j.L. Transfer the sample extract to an 
amber GC vial containing a 300-|dL GC vial insert (or equivalent insert). Rinse the concentration 
tube with small amounts of methylene chloride and combine with the extract in the insert. Continue 
until a final extract volume of 250 fiL is achieved. 

VI. CALIBRATION STANDARDS 

Include an initial calibration standard at a concentration of 1.0 |ag/mL. Verify the curves are valid for 
the following analytes: 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 
hexachlorobenzene. 

VII. REPORTING UNITS 

Report the analyte concentration in mg/kg TOC. Include the concentration for LPAH, HPAH 
compounds and total benzofluoranthenes. The LPAH criterion represents the sum of the following 
"low molecular polynuclear aromatic hydrocarbon" compounds: naphthalene, acenaphthylene, 
acenaphthene, fluorene, phenanthrene, and anthracene. The HPAH criterion represents the sum of 
the following "high molecular polynuclear aromatic hydrocarbon" compounds: fluoranthene, pyrene, 
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, 
dibenz(a,h)anthracene, and benzo(g,h,i)perylene. The total benzofluoranthenes criterion 
represents the sum of the concentrations of "B," "J," and "K" isomers. 

Table A1. Reporting limits for marine sediment. 

Chemical Parameter 
LPAH 
Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 

mg/kg Organic 
Carbon 

370 
99 
66 . , 
16 
23 
100 
220 

Chemical Parameter 
Bis(2-ethylhexyl) Phthalate 
Di-n-octyl Phthalate 
Dibenzofuran 
Hexachlorobutadiene 
N-Nitrosodiphenylamine 

mg/kg Organic 
Carbon 

47 
58 
1.5 

'3:9 
, 1 1 
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Chemical Parameter 
2-Methylnaphthalene 
HPAH 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Total Benzofluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobenzene 
Dimethyl Phthalate 
Diethyl Phthalate 
Di-n-butyl Phthalate 
Butyl Benzyl Phthalate 

mg/kg Organic 
Carbon 

38 
960 
160 

1000 
110 
110 
230 
99 
34 
12 
31 
2.3 
3.1 

0.81 
0.38 
53 
61 

220 
4.9 

Chemical Parameter 

Chemical Parameter 
Phenol 
2-Methylphenol 
4-Methylphenol 
2,4-Dimethyl Phenol 
Pentachlorophenol 
Benzyl Alcohol 
Benzoic Acid 

mg/kg Organic 
Carbon 

^g/kg Dry 
Weight(PPB) 

420 
63 

670 
29 
360 
57 

650 
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1.0 SCOPE 

1.1 The SPLP is designed to determine the mobility of both organic and inorganic analytes present 
in liquid, solid, and multiphasic wastes. 

1.2 If a total analysis of the waste demonstrates that individual analytes are not present in the 
waste, or that they are present but at such low concentrations that the appropriate regulatory 
levels could not possibly be exceeded, the SPLP extraction itself need not be run. 

1.3 If an analysis of any one of the liquid fractions of the SPLP extract indicates that a regulated 
compound is present at such high concentrations that, even after accounting for dilution from 
the other fractions of the extract, the concentration would be equal to or above the regulatory 
level for that compound, then the waste is hazardous and it is not necessary to analyze the 
remaining fractions of the extract. 

1.4 If an analysis of extract obtained using a bottle extractor shows that the concentration of any 
regulated volatile analyte equals or exceeds the regulatory level for that compound, then the 
waste is hazardous and extraction using the ZHE is not necessary. However, extract from a 
bottle extractor cannot be used to demonstrate that the concentration of volatile compounds is 
below the regulatory level. 

2.0 SUMMARY OF METHOD 

2.1 For liquid wastes (i.e., those containing less than 0.5 % dry solid material), the waste, after 
filtration through a 0.6 - 0.8 um glass fiber filter, is defined as the SPLP extract. 

2.2 For wastes containing greater than or equal to 0.5 % solids, the liquid, if any, is separated from 
the solid phase and stored for later analysis; the particle size of the solid phase is reduced, if 
necessary. The solid phase is extracted with an amount of extraction fluid equal to 20 times 
the mass of the solid phase. The extraction fluid employed is a function of the region of the 
country where the sample site is located if the sample is a soil. If the sample is a waste or 
wastewater, the extraction fluid employed is a pH 4.2 solution. A special extractor vessel is used 
when testing for volatile analytes. Following extraction, the liquid extract is separated from the 
solid phase by filtration through a 0.6 - 0.8 um glass fiber filter. 

2.3 If compatible (i.e., multiple phases will not form on combination), the initial liquid phase of the 
waste is added to.theliquid extract, and these are analyzed together. If incompatible, the 
liquids are analyzed separately and the results are mathematically combined to yield a volume-
weighted average concentration. ' ' 
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3.0 INTERFERENCES 

Potential interferences that may be encountered during analysis are discussed in the individual 
analytical methods. The pH of the extraction fluid has the greatest impact on the metals results 
and therefore the extraction fluid must have the pH within ± 0.05 of the specified pH. Poor 
precision is due to sample homogeneity. 

4.0 ESTIMATE OF ANALYTICAL TIME 

This method has an 18 hour extraction and therefore can take up to 24 hours. 

5.0 AMOUNT OF SAMPLE REQUIRED 

The SPLP places requirements on the minimal size of the sample, depending upon the physical 
state of the waste and the analytes of concern. A 5-gram aliquot is needed for preliminary 
evaluation of which extraction fluid is to be used for the nonvolatile analyte extraction procedure. 
Another 100- to 10,000-g aliquot may be needed to actually conduct the nonvolatile extraction. 
If volatile organics are of concern, another 25- to 500-g aliquot may be needed. Quality control 
measures may require additional aliquots. Further, extra sample should be collected just in 
case something goes wrong with the initial attempt to conduct the test. 

6.0 SAMPLING, SAMPLE HANDLING, AND PRESERVATION 

6.1 Vinyl gloves will be worn when handling samples. If a sample produces a noxious odor, try to 
work with the sample in a hood. 

6.2 Preservatives shall not be added to samples before extraction. 

6.3 Samples are refrigerated unless refrigeration results in irreversible physical change to the 
waste. If precipitation occurs, the entire sample (including precipitate) should be extracted. 

6.4 When the waste is to be evaluated for volatile analytes, care shall be taken to minimize the loss 
of volatiles. Samples shall be collected and stored in a manner intended to prevent the loss of 
volatile analytes (e.g., stored at 4 °C and opened only immediately prior to extraction). 

6.5 SPLP extracts should be prepared for analysis and analyzed within the prescribed holding 
times. Extracts or portions of extracts for metallic analyte determinations must be acidified with 
nitric acid to a pH < 2, unless precipitation occurs, in which case samples must be refrigerated 
at 4 °C. Extracts should be kept at 4 °C for organic non-volatiles analytes according to the 
guidance given in the individual analysis methods. Extracts or portions of extracts for VOA 
analyte determinations shall not be allowed to come into contact with the atmosphere (i.e., no 
headspace) to prevent losses and kept at 4 °C. 

6.6 Prepared samples (digestates) will be stored for 1 month and then dumped into the disposal 
drum. When the disposal drum is full, it will be transferred to the chemical management unit for 
proper disposal. 

7.0 EQUIPMENT REQUIRED 

7.1 A rotation device that can rotate the extraction vessel end-over-end at 30 ± 2 rpm. The rotation 
device used by this lab is the 6-vessel, model no. 3740-6, from Associated Design and 
Manufacturing Co. 
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7.2 Extraction vessels for organic non-volatiles must be glass. Plastic extraction vessels can be 
used if only metallic analytes are required. 

The Zero-Headspace Extraction (ZHE) vessel is used when the waste is being tested for the 
mobility of volatile analytes (VOA). The ZHE vessel allows for liquid/solid separation within the 
device, and effectively precludes headspace. This vessel allows for initial liquid/solid 
separation, extraction, and final extract filtration without opening the vessel. For the ZHE vessel 
to be acceptable for use, the piston within the vessel should be able to be moved with 
approximately 15 psi or less. If it takes more pressure to move the piston, the 0-rings in the 
device should be replaced. If this does not solve the problem, the ZHE vessel is unacceptable 
for TCLP analyses. The vessel has an internal volume of 500-600 mL, and is equipped to 
accommodate a 90-110 mm filter. This lab uses a ZHE Model 3745-ZHE, from Associated 
Design and Manufacturing Co. 

The ZHE vessel is used for filtration and shall be capable of supporting and keeping in place the 
glass fiber filter and be able to withstand the pressure needed to accomplish separation, up to 
50 psi. 

7.3 The filtering device for extractions other than the VOA, can be any device with a minimum 
internal volume of 300-mL, capable of supporting a 47-mm diameter glass fiber filter, and able 
to withstand the pressure needed to accomplish separation, up to 50 psi. The filtering device 
used by this lab is the Millipore Corporation, Model YT30142HW, with a 1500-mL internal 
volume and requires a 142-mm diameter filter. 

7.4 Filters are borosilicate glass fiber, contain no binder materials, and have an effective pore size 
of 0.6 - 0.8 pm. Glass fiber filters are fragile and should be handled with care. The filters used 
by this lab for non-VGA extractions are the Whatman, Glass Microfibre Filters - Acid Treated 
Low Metal, 142 mm, 0.6 - 0.8 pm, cat. no. 1810-142. For VOA extractions, the lab uses Pall 
Life Sciences, Glass Fiber Filters, 90 mm, 0.7 pm, p/n 66256. 

7.5 Glass syringes are used to collect the initial liquid phase and the final extract of the waste when 
using the ZHE device. This lab uses the Model 3775, stainless steel 600-mL gas-tight syringe 
to collect initial and final filtrates forming the SPLP ZHE extract and to add extraction fluid. A 
peristaltic pump capable of transferring the extraction fluid into the ZHE vessel without changing 
the nature of the extraction fluid can also be used. 

8.0 REAGENTS 

Reagents must not contain detectable analytes of interest. NOTEiAII references to water in this 
method refer to organic-free water from lab NLM-228. 

8.1 Sulfuric acid/nitric acid (60/40 weight percent mixture sulfuric/nitric acid. 

Cautiously mix 60 g of concentrated sulfuric acid with 40 g of concentrated nitric acid with 
stirring in an Erienmeyer flask standing in an ice bath. 

Sulfuric acid (cone) 

Sulfuric acid [7664-93-9] . . . 

DANGER: Degree of hazard depends upon concentration. Cone, acid mainly refers to those 
over 52 %. 
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Handle with care. Wear safety goggles, neoprene gloves and a plastic apron. Use in a hood if 
mist or fumes generated. Cone, sulfuric acid is a strong, corrosive acid and can cause severe 
burns. Very carefully add acid to water with frequent or continuous stirring. Mix in a tub or 
stoppered sink. Upon dilution in water, the generation of heat could cause it to erupt and spatter 
over a large area. Proceed with caution. 
Cone, sulfuric acid is extremely destructive to tissue of the mucous membranes and upper 
respiratory tract, eyes and skin. 
Inhalation of mist or heated fumes may result in spasm, inflammation and edema of the larynx 
and bronchi, chemical pneumonitis and pulmonary edema. Symptoms of exposure may include 
burning sensation or irritation of the nose and throat, coughing, wheezing, laryngitis, shortness 
of breath, labored breathing, headache, nausea and vomiting. 
Avoid skin contact. Cone, acid is extremely corrosive. Symptoms of redness, pain, and severe 
burn can occur. Circulatory collapse with clammy skin, weak and rapid pulse, shallow 
respirations, and scanty urine may follow skin contact or ingestion. Circulatory shock is often 
the immediate cause of death. 
Avoid eye contact. Extremely corrosive. Sulfuric acid can cause severe irritation or burns and 
result in permanent damage. Contact can cause blurred vision, redness, pain and severe tissue 
burns. Strong concentrations will probably cause blindness. 
Long-term exposure may cause erosion of teeth. 
Sulfuric acid is an oxidizer and strong dehydrating agent. May cause ignition of finely divided 
organic materials on contact. Reacts with most metals to produce hydrogen gas, which can 
form an explosive mixture with air. Keep away from bases, carbides, chlorates, fulminates, 
nitrates, picrates, cyanides, alkali halides, zinc iodide, permanganates, hydrogen peroxide, 
azides, perchlorates, nitromethane, phosphorous, nitrites, halogens, metal acetylides, oxides 
and hydrides, metals (especially finely powdered ones-yields hydrogen gas), strong oxidizing 
and reducing agents, water, and many other reactive substances. 
Reaction products include hydrogen, from reaction with metals, or sulfur oxide fumes when 
heated. 
Permissible exposure limit (PEL) is 1 mg/m^. 
Mist is a known carcinogen, depending on duration and level of exposure. 

Nitric acid 

Nitric acid (concentrated), HNO3. CAS # 7697-37-2 

DANGER: Handle with care. Wear safety glasses, vinyl gloves, lab coat, and use in a hood. Cone. 
nitric acid is a strong, corrosive acid and liquid and vapor can cause severe burns. Carefully add acid to 
water with frequent or continuous stirring. Upon dilution in water, the generation of heat could cause it to 
erupt and spatter over a large area. Proceed with caution. 
Harmful if inhaled and may cause delayed lung injury. If inhaled, can cause severe irritation or burns of 
mucous membranes and respiratory system, resulting in coughing, difficult breathing, chest pains, 
pneumonia, pulmonary edema, lung inflammation, unconsciousness, and may be fatal. Can cause 
severe ulceration. 
Skin contact can cause severe irritation, redness, pain, and severe skin burns. Concentrated acid causes 
deep ulcers and stain skin a yellow or yellow-brown color. 
Eye contact can cause severe irritation or burns and result in permanent damage. 
Long-term exposure to concentrated vapors may cause erosion of teeth. 
Nitric acid is a strong oxidizer. Contact with combustible materials, flammable materials -such as wood 
and-solvents - or powdered metals can cause fire or explosion. Reacts with most metals to produce 
hydrogen gas, which can form an explosive mixture with air. Keep away from strong bases, carbides, 
carbonates, charcoal, (hydrogen) sulfides, cyanides, combustible materials, combustible organics or 
organic materials, turpentine, strong reducing agents, most common metals, carbides, ammonium 
hydroxide, water, and alcohols. 
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Certain mixtures with benzene, 1,2-dichloroethane, or dichloromethane may be detonatable. 
Reaction products include highly toxic and dangerous fumes of reddish oxides of nitrogen having the 
equivalent affects as those noted above. 
Short-term exposure limit (STEL) is 10 mg/m^ (4 ppm) and permissible exposure limit (PEL) is 5 mg/m^ (2 
ppm). 

8.3 Extraction fluid. 

8.3.1 Extraction fluid # 1. Add the 60/40 weight percent mixture of sulfuric/nitric acid solution (8.1) to 
reagent water until the pH is 4.20 ± 0.05. The fluid is used to determine the teachability of soil 
from a site that is east of the Mississippi River and the teachability of wastes and wastewaters. 

NOTE: Solutions are unbuffered and exact pH may not be attained. 

8.3.2 Extraction fluid # 2. Add the 60/40 weight percent mixture of sulfuric/nitric acid solution (8.1) to 
reagent water until the pH is 5.00 ± 0.05. The fluid is used to determine the leachability of soil 
from a site that is west of the Mississippi River. 

8.3.3 Extraction fluid # 3. Reagent water used to determine cyanide and volatiles leachability. 

NOTE: These extraction fluids should be monitored frequently for impurities. The pH should be 
checked prior to use to ensure that these fluids are made up accurately. If impurities are found 
or the pH is not within the above specifications, the fluid shall be discarded and fresh extaction 
fluid prepared. 

8.4 Solution preparation 

8.4.1 Solutions will be prepared following established recipes located in a solution prep log book. All 
solution prep will be recorded in a log book, noting any variations to a recipe as needed. If a 
recipe does not exist, the prep log must state the volume, lot number, and expiration date of the 
stock solutions used, as well as the final volume and expiration date of the prepared solution. 

8.5 Compressed Na gas. . 

9.0 PROCEDURE 

Note: All weighing shall be measured to the nearest 0.1 gram. 

9.1 

9.1.1 

9.1.2 

Determine the percent solids of the waste that are liquid or multiphasic, liquid/solid. Percent 
solids is defined as that fraction of a waste sample (as a percentage of the total sample) from 
which no liquid may be forced out by an applied pressure. 

Pre-weigh a filter and a container that will receive the filtrate to the nearest 0.001 g. Place the 
filter in the filtering device. 

Weigh a 100-g minimum aliquot of the sample and record the mass. Try to use an amount that 
will produce 100 g of solids. Allow slurries to stand to permit the solid phase to settle. Wastes 
that settle slowly may be centrifuged prior to filtration. Centrifugation is to be used only as an 
aid to filtration.. If used;'the/liquid should be decanted and filtered followed by filtration of the 
solid portion of the waste through the same filtration system. 

9.1.3 Transfer the aliquot to the filtering device and spread evenly over the surface of the filter, 
filtering the waste at 4 °C will reduce the amount of expressed liquid over what would be 

If 
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expressed at room temperature, then allow the sample to warm up to room temperature in the 
device before filtering. If waste material (> 1 % of original sample mass) has adhered to the 
container used to transfer the sample to the filtration apparatus, determine the mass of this 
residue and subtract it from the sample mass to determine the actual mass of the sample that 
will be filtered. 

9.1.4 Gradually apply vacuum pressure up to 10 psi and when no additional liquid has passed 
through the filter in a 2-min interval, slowly increase the pressure in 10-psi increments to a 
maximum of 50 psi, waiting at each 10-psi increment until a 2-min interval in which liquid does 
pass through the filter is reached. When the flow has ceased for 2 min at 50 psi, stop the 
filtration. The material in the filter holder is defined as the solid phase of the waste, and the 
filtrate is defined as the liquid phase. 

NOTE: Some wastes, such as oily wastes and some paint wastes, will obviously contain some 
material that appears to be a liquid. Even after applying vacuum or pressure filtration 
this material may not filter. If this is the case, the material within the filtration device is 
defined as a solid. Do not replace the original filter with a fresh filter under any 
circumstances. Use only one filter. 

9.1.5 Determine the mass of the liquid phase by subtracting the mass of the filtrate container from the 
total mass of the filtrate-filled container. Determine the mass of the solid phase of the waste 
sample by subtracting the mass of the liquid phase from the mass of the total waste sample. 

9.1.6 Calculate the percent solids as follows: % solids = mass of solids -e- sample mass x 100 

9.1.7 If the percent solids is s 0.5 %, then proceed to determine whether the solid material requires 
particle size reduction. If the percent solids is < 0.5 %, then the filtrate is the extract. 

9.2 

9.3 

Determine if the solid portion of the waste requires particle size reduction. Particle size 
reduction is required, unless the solid is smaller than 1 cm in its narrowest dimension (i.e., is 
capable of passing through a 9.5-mm standard sieve). Reduce the particle size by crushing, 
cutting, or grinding the waste to a particle size smaller than 1 cm in its narrowest dimension. 

If the solids are prepared for organic volatiles extraction, special precautions must be taken. 
Wastes and appropriate reduction equipment should be refrigerated, if possible, to 4 °C prior to 
particle size reduction. The means used to effect particle size reduction must not generate heat 
in and of itself. If reduction of the solid phase of the waste is necessary, exposure of the waste 
to the atmosphere should be avoided to the extent possible. 

Determine the appropriate extraction fluid to use for the non-volatiles extraction as follows: 

NOTE: SPLP extraction for volatiles uses only extraction fluid #3. 

9.3.1 Aliquot 5.0 g of the solid phase of the waste into a 500-mL beaker. 

9.3.2 Add 96.5 mL of DDI-water to the beaker, cover with a watchglass, and stir vigorously for 5 min 
using a magnetic stirrer. 

9.3.3 Measure and record the pH: .If the pH is < 5.0, use extraction fluid #1. If the pH is > 5.0, add 
3.5 mL IN nitric acid, slurry briefly, cover with a watchglass, heat to 50 °C and hold for 10 min. 

9.3.4 Let the solution cool to room temperature and record the pH. If the pH is < 5.0, use extraction 
fluid #1. If the pH is > 5.0, use extraction fluid #2. 
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9.4 SPLP extraction procedure when volatiles are not involved. 
A minimum sample size of 100 g (solid and liquid phases) is recommended. In some cases, a 
larger sample size may be appropriate, depending on the percent solids of the waste, whether 
the initial liquid phase of the waste will be miscible with the aqueous extract of the solid, and 
whether inorganics, semivolatile organics, pesticides, and herbicides are all analytes of concern. 
Enough solids should be generated for extraction such that the volume of SPLP extract will be 
sufficient to support all of the analyses required. If the amount of extract generated by a single 
SPLP extraction will not be sufficient to perform all of the analyses, more than one extraction 
may be performed and the extracts from each combined and aliquoted for analysis. 

9.4.1 If the sample will obviously yield no liquid when subjected to pressure filtration (i.e., is 100 % 
solid), aliquot 100 g (minimum). Transfer the aliquot to an appropriate extraction vessel (glass 
or plastic) and record the sample weight. 

If the sample is ^ 0.5 % solids, liquid/solid separation is required. If enough solid sample was 
obtained from step 9.1 (determining the percent solids), then use the solid sample for the 
extraction and refrigerate the liquid portion at 4 °C. If enough solid sample was not obtained 
from step 9.1, repeat step 9.1 using enough sample to generate enough solid sample. Transfer 
the aliquot to an appropriate extraction vessel and record the weight of the solid sample (g 
equivalent solids). 

If the sample is < 0.5 % solid, the filtrate is the SPLP extract, 
all analyses. 

Filter enough sample to perform 

9.4.2 Determine the amount of extraction fluid to add to the extractor vessel as follows: 

amount of extraction fluid to add in mL = 20 x weight of g equivalent solids of sample 

Slowly add this amount of appropriate extraction fluid to the extraction vessel, close the lid, and 
secure in the rotation device. 

9.4.3 Rotate at 30 ± 2 rpm for 18 ± 2 hr. The temperature of the room in which extraction takes place 
shall be maintained at 23 ± 2 °C during the extraction period. Record the rpm of the rotation 
device, the date and time the extraction started, the date and time the extraction stopped, and 
the minimum and maximum temperature during the extraction. 

NOTE: As agitation continues, pressure may build within the extractor bottle for some types of 
wastes (e.g., limed or calcium carbonate-containing waste may evolve gases such as 
carbon dioxide). To relieve excess pressure, the extractor bottle may be periodically 
opened (e.g., after 15 min, 30 min, and 1 hr) and vented into a hood. 

9.4.4 Filter the material in the extractor vessel through a glass fiber filter into a glass container or 
plastic container if only metals are required. For final filtration of the SPLP extract, the glass 
fiber filter may be changed, if necessary, to facilitate filtration. 

If the waste contained no initial liquid phase, the filtrate is defined as the SPLP extract. 

If the waste was multiphase and the previous filtered liquid phase is compatible with the filtrate 
-̂  (e.g.', multiple phases will^not result on combination), combine the liquid and filtrate to form the 

SPLP extract. : M. 

If the initial liquid phase of the waste, is not compatible with the filtrate, analyze these liquids, 
collectively defined as the SPLP extract, and combine the results mathematically. 
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9.4.5 Following the collection of the SPLP extract, the pH of the extract should be recorded. 
Immediately aliquot and preserve the extract for analysis. Metals aliquots should be acidified 
with cone. HNOato pH < 2. If precipitation is observed upon addition of HNOato the SPLP 
extract, refrigerated the SPLP extract at 4 °C and analyze as soon as possible. All other 
aliquots must be stored under refrigeration at 4 °C until analyzed. The SPLP extract shall be 
prepared and analyzed according to appropriate analytical methods. SPLP extracts to be 
analyzed for metals shall be acid digested except in those instances where digestion causes 
loss of metallic analytes. If an analysis of the undigested.extract shows that the concentration 
of any regulated metallic analyte exceeds the regulatory level, then the waste is hazardous and 
digestion of the extract is not necessary. However, data on undigested extracts alone cannot 
be used to demonstrate that the waste is not hazardous. If the individual phases are to be 
analyzed separately, determine the volume of the individual phases (to ± 0.5 %), conduct the 
appropriate analyses, and combine the results mathematically by using a simple volume-
weighted average: 

Final Analyte Concentration = (V1)(C1) + (V2)(C2) 
VI + V2 

where: 
VI = volume of the first phase (L) 
CI = concentration of the analyte of concern in the first phase (mg/L) 
V2 = volume of the second phase (L) 
C2 = concentration of the analyte of concern in the second phase (mg/L) 

9.4.6 Compare the analyte concentrations in the TCLP extract with the levels identified in the 
appropriate regulations. 

9.5 Procedure when volatiles (VOA) are involved. 

Use the ZHE device to obtain SPLP extract for analysis of volatile compounds only. Extract 
resulting from the use of the ZHE shall not be used to evaluate the mobility of nonvolatile 
analytes (e.g., metals, pesticides, etc.). Sample only once and do not open the device until the 
final extract (of the solid) has been collected as repeated filling of the ZHE to obtain 25 g of solid 
is not permitted. Do not allow the waste, the initial liquid phase, or the extract to be exposed to 
the atmosphere for any more time than is absolutely necessary. Any manipulation of these 
materials should be done when cold (4 °C) to minimize loss of volatiles. 

9.5.1 Place the ZHE piston within the body of the ZHE (it may be helpful first to moisten the piston 
0-rings slightly with extraction fluid). Adjust the piston within the ZHE body to a height that will 
minimize the distance the piston will have to move once the ZHE is charged with sample based 
upon sample size required. Secure the gas inlet/outlet flange (bottom flange) onto the ZHE 
vessel. Secure the glass fiber filter between (rough side of filter facing sample) the support 
screens and set aside. Set the liquid inlet/outlet flange (top flange) aside. 

9.5.2 If the waste is 100 % solid, aliquot a 25-g maximum, transfer to the ZHE vessel, and record the 
weight. 

If the waste is s 0.5 % solids, use the percent solids information to aliquot up to 25 g equivalent 
solids into the ZHE vessel and record the weight. Waste slurries need not be alloyved to stand 
to permit the solid phaseto settle. Do not centrifuge wastes prior to filtration' ''' ' ' •'•''' ' ' 

mass of waste to charge filter (g) = 25 -̂  % solids x 100 
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If the sample has a percent solids < 0.5 %, the filtrate is the SPLP extract. Fill the ZHE vessel 
with enough sample to filter to perform all the analyses. 
Transfer the entire sample (liquid and solid phases) quickly to the ZHE. Secure the filter and 
support screens onto the top flange of the device and secure the top flange to the ZHE body. 
Tighten all ZHE fittings and place the device in the vertical position (gas inlet/outlet flange on the 
bottom). 

NOTE: If waste material (> 1 % of original sample mass) has obviously adhered to the 
container used to transfer the sample to the ZHE, determine the mass of this residue 
and subtract it from the sample mass to determine the mass of the waste sample that 
will be extracted. 

< 

9.5.3 Attach a gas line to the gas inlet/outlet valve (bottom flange), and with the liquid inlet/outlet valve 
(top flange) open, begin applying gentle pressure up to 10 psi (or more if necessary) to force all 
headspace slowly out of the ZHE device into a hood. 

If the waste is 100 % solid, slowly increase the pressure to a maximum of 50 psi to force most of 
the headspace out of the device. 

For a multiphase sample, at the first appearance of liquid from the liquid inlet/outlet valve, 
quickly close the valve and discontinue pressure. If filtration of the waste at 4 °C reduces the 
amount of expressed liquid over what would be expressed at room temperature, then allow the 
sample to warm up to room temperature in the device before filtering. Attach the stainless steel 
syringe to the liquid inlet/outlet valve and open the valve. Begin applying gentle pressure up to 
10 psi to force the liquid phase of the sample into the filtrate collection container. When no 
additional liquid has passed through the filter in a 2-min interval, slowly increase the pressure in 
10-psi increments to a maximum of 50 psi, waiting at each 10-psi increment until a 2-min 
interval in which liquid does pass through the filter is reached. When liquid flow has ceased for 
2 min at 50 psi, stop the filtration. Close the liquid inlet/outlet valve, discontinue pressure to the 
piston, disconnect, and weigh the filtrate into a VOA vial. The material in the ZHE is defined as 
the solid phase of the waste and the filtrate is defined as the liquid phase. 

NOTE: Some wastes, such as oily wastes and some paint wastes, will obviously contain some 
material that appears to be a liquid. Even after applying pressure filtration, this material 
will not filter. If this is the case, the material within the filtration device is defined as a 
solid and is carried through the SPLP extraction as a solid. 

The liquid phase may now be either analyzed immediately or stored at 4 °C under minimal 
headspace conditions until tinrie of analysis. 

9.5.4 Determine the volume of extraction fluid #1 to add to the ZHE as follows: 

amount of extraction fluid to add in mL = 20 x weight of g equivalent solids of sample 

Add the appropriate amount of extraction fluid to the ZHE vessel through the liquid inlet/outlet 
using a syringe or pump. After the extraction fluid has been added, immediately close the liquid 
inlet/outlet valve. 

>t9;5.5 Check the ZHEto ensure-that-all'-valves are in their closed positions. Manually rotate the device 
in an end-over-end fashion 2.or 3 times. Reposition the ZHE in the vertical position with the 
liquid inlet/outlet valve on top. Pressurize the ZHE to 35 - 70 kPa (5-10 psi). In a hood, slowly 
open the liquid inlet/outlet valve to bleed out any headspace that may have been introduced due 
to the addition of extraction fluid. This bleeding shall be done quickly and shall be stopped at 
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the first appearance of liquid from the valve. Re-pressurize the ZHE with 35 
and check all ZHE fittings to ensure that they are closed. 

70 kPa (5-10 psi) 

9.5.6 Place the ZHE in the rotary agitation apparatus and rotate at 30 ± 2 rpm for 18 ± 2 hr. Ambient 
temperature (i.e., temperature of room in which extraction occurs) shall be maintained at 22 ± 3 
°C during agitation. Record the time and temperature on the data sheets. 

9.5.7 Following the 18 ± 2 hr agitation period, check the pressure of the ZHE. If the pressure has not 
been maintained, perform the extraction again with a new sample of waste. If the pressure 
within the device has been maintained, the extract is filtered through the glass fiber filter, using 
the ZHE device as discussed in part 9.5.3. 

< 

NOTE: An in-line glass fiber filter may be used to filter the material within the ZHE if it is 
suspected that the glass fiber filter has been ruptured. 

NOTE: All extract will be filtered. 

If the waste contained an initial liquid phase, the extract is filtered into a separate filtrate 
collection container from the initial liquid phase of the waste. The initial filtrate is identified as Z1 
and the final filtered extract as Z2. Z1 and Z2 are collectively defined as the SPLP extract. 

If the original waste contained no initial liquid phase, the ZHE filtrate defined as the SPLP 
extract. 

9.5.8 Following collection of the SPLP extract, immediately prepare the extract for analysis and store 
with minimal headspace at 4°C until analyzed. Analyze the SPLP extract according to the 
appropriate analytical methods. If the individual phases are to be analyzed separately (i.e., are 
not miscible), determine the volume of the individual phases (to 0.5%), conduct the appropriate 
analyses, and combine the results mathematically by using a simple volume-weighted average: 

Final Analyte Concentration = (V1)(C1) + (V2)(C2) 
VI +V2 

where: 
VI = volume of the first phase (L) 
CI = concentration of the analyte of concern in the first phase (mg/L) 
V2 = volume of the second phase (L) 
C2 = concentration of the analyte of concern in the second phase (mg/L) 

9.5.9 Compare the analyte concentrations in the TCLP extract with the levels identified in the 
appropriate regulations. 

10.0 QUALITY CONTROL 

10.1 A minimum of one blank (using the same extraction fluid as used for the samples) must be 
analyzed for every 20 extractions that have been conducted in an extraction vessel. For 
samples that are < 0.5 % solids and are filtered only, filter an equivalent amount of extraction 
fluid # 1 for use as a SPLP blank. 

10.2 A matrix spike shall be performed foreach waste type (e.g., wastewater treatment sludge,-
contaminated soil, etc.) unless the result exceeds the regulatory level and the data is being 
used solely to demonstrate that the waste property exceeds the regulatory level. A minimum of 
one matrix spike must be analyzed for each analytical batch. Matrix spikes are to be added 
after filtration of the SPLP extract and before preservation. In most cases, matrix spikes should 
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be added at a concentration equivalent to the corresponding regulatory level (at a minimum of 5 
X MDL). The purpose of the matrix spike is to monitor the performance of the analytical 
methods used, and to determine whether matrix interferences exist. The bias determined from 
the matrix spike determination shall NOT be used to correct the measured values. 

The % matrix spike (MS) recovery is calculated by the following formula: 

% MS recovery = ((spike result - sample result) -r spike added) x 100 

10.3 All quality control measures described in the appropriate analytical methods shall be followed. 

10.4 The use of internal calibration quantitation methods shall be employed for a metallic 
contaminant if: 

(1) Recovery of the contaminant from the SPLP extract is not at least 50 % and the 
concentration does not exceed the regulatory level 

and 

(2) The concentration of the contaminant measured in the extract is within 20 % of the 
appropriate regulatory level. 

10.4.1 The method of standard additions shall be employed as the internal calibration quantitation 
method for each metallic contaminant. 

10.4.2 The method of standard additions requires preparing calibration standards in the sample matrix 
rather than reagent water or blank solution. It requires taking four identical aliquots of the 
solution and adding known amounts of standard to three of these aliquots. The fourth aliquot is 
the unknown. Preferably, the first addition should be prepared so that the resulting 
concentration is approximately 50 % of the expected concentration of the sample. The second 
and third additions should be prepared so that the concentrations are approximately 100 % and 
150 % of the expected concentration of the sample. All four aliquots are maintained at the 
same final volume by adding reagent water or a blank solution, and may need dilution 
adjustment to maintain the signals in the linear range of the instrumental technique. All four 
aliquots are analyzed. 

10.4.3 Subject data to linear regression of instrumental signals as the dependent variable (y-axis) 
versus concentrations of the additions of standard as the dependent variable (x-axis). Solve for 
the intercept of the abscissa (the independent variable, x-axis) which is the concentration in the 
unknown. 

10.4.4 Alternately, subtract the instrumental signal of the unknown (unspiked) sample from the 
instrumental signals or external-calibration-derived concentrations of the standard additions. 
Subject data to linear regression of the corrected instrument signals as the dependent variable 
versus the independent variable. Derive concentrations for unknowns using the internal 
calibration curve as if it were an external calibration curve. 
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10.5 Samples must undergo SPLP extraction within the following time periods: 

Sample Maximum Holding Times (days) 

Volatiles 
Semivolatiles 
Mercury 
Metals, except mercury 

From: field 
collection 

to: SPLP 
extraction 

14 
14 
28 
180 

From: SPLP 
extraction 

to: preparative 
extraction 

NA 
7 
NA 
NA 

From: preparative 
extraction 

to: determinative 
analysis 

14 
40 
28 
180 

Total 
elapsed 

time 

28 
61 
56 
360 

If sample holding times are exceeded, the values obtained will be considered minimal 
concentrations. Exceeding the holding time is not acceptable in establishing that a waste does 
not exceed the regulatory level. Exceeding the holding time will not invalidate characterization if 
the waste exceeds the regulatory level. 

11.0 KEYWORDS 

40 CFR 261, Method 1312, SW846, SPLP, Synthetic Precipitation Leaching Procedure, ZHE, 
Zero Headspace Extraction 

12.0 REFERENCES 

12.1 USEPA, SW846, EPA Method-1312, Revised September, 1994. 

12.2 Code of Federal Regulations, 40 CFR 261, July 1992, revision 0. 

13.0 REVISION HISTORY 

13.1 The method was updated on 06/01/09 to be more lab specific, to reflect the current SOP format, 
and to include additional safety information. 
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Figure 1. Zero-Headspace Extractor (ZHE) 
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TABLE 1 
VOLATILE ANALYTES^ 

Compound 

Acetone 
Benzene 
n-Butyl alcohol 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,1-Dichloroethylene 
Ethyl acetate 
Ethyl benzene 
Ethyl ether 
Isobutanol 
Methanol 
Methylene chloride 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
Vinyl chloride 
Xylene 

CAS No. 

67-64-1 
71-43-2 
71-36-3 
75-15-0 
56-23-5 
108-90-7 
67-66-3 
107-06-2 
75-35-4 
141-78-6 
100-41-4 
60-29-7 
78-83-1 
67-56-1 
75-09-2 
78-93-3 
108-10-1 
127-18-4 
108-88-3 
71-55-6 
79-01-6 
75-69-4 
76-13-1 
75-01-4 
1330-20-7 

'When testing for any or ail of these analytes, the zero-headspace extractor vessel shall be used instead of the bottle 
extractor. 
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1.0 SCOPE 

This method is used to calculate hardness in mg equivalent CaCOs/L using calcium (Ca) and 
magnesium (Mg) results in mg/L. This method is equivalent to Standard Methods 2340 B 
Hardness by Calculation (18th Edition, 1992). 

2.0 SUMMARY OF METHOD 

The concentration of calcium and magnesium in mg/L of a sample are determined using an ICP 
or ICPMS. Hardness of the sample is calculated in mg equivalent CaCOa/L. 

3.0 CALCULATION PROCEDURE 

Hardness, mg equivalent CaCOa/L = 2.497 x [Ca, mg/L] + 4.118 x [Mg, mg/L] 

4.0 KEY WORDS 

Ca, Calcium, Hardness Calculation, Magnesium, Mg 

5.0 REFERENCES 

Standard Methods for the Examination of Water and Wastewater. 18th Edition, 1992, Method 
2340 B. 

6.0 REVISION HISTORY 

5/28/09-No changes needed. 
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SAMPLE TRACKING AND INTERNAL CHAIN-OF-CUSTODY 

PURPOSE 

The purpose of this procedure is to maintain and document intemal chain-of-custody (COC) of 
samples. Custody documentation must be maintained through all phases of analysis - from sample 
receipt and initial storage to analysis and disposal. 

APPLICABILITY 
\ ] : i i \ ^ ; i / > • • N;--, / / " " - X X | ' \ i i ' " " i i " ' l f ' ' ' { " \ ,''•••• •••^.\ i i [I I ' " " ' •""•••;•. 

iThe proc^ure is/applicable to all field, samples, subsaniples!,f'and sample extracts and sample digestates 
',as described'in the procedure section. Al I 1; 11 -A ' \ ' '' ' '' '' 

p : i i I 
L : . : . ' V ; L _ : •:I i . 

3. DEFINITIONS 

3.1. Custody - The guardianship or safe keeping of a sample. A sample is considered to be in a 
person's custody if it is physically in their possession, or it is in their view after being in 
their possession, or it was in their possession and then locked.up or sealed to prevent 
tampering, or it is in a secure area. 

3.2. Chain of Custody - The; (docuniented''brder or sequence of the persons having custody of a 
sample. Chain of custp'dy requires that tHe sample be in custody of some known person 
from the time it is collected lintilit is-disposed. Ij 

3.3. Custody record - Extemal or intemal COC document that clearly defines and documents who 
is/was in possession of a sample at a given time. 

3.4. Login - The SMO process of accepting the sample, inspecting, and entering the sample 
information into the laboratory LLN'IS system. 

3.5. Sample custodian - The sample management office (SMO) is considered to be the sample 
custodian for any period of time from sample receipt to sample disposal that the sample is not 
intemally signed into custody by analytical personnel. 

3.6. Sample tracking - Identifying or reproducing the path of sample custody throughout the 
laboratory. 
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4. DISCUSSION 

Chain of custody is the protocol that provides a record of the persons having control of and 
access to a sample. If the analj^icai results are questioned the chain of custody documentation is 
the record that proves the sample was collected and handled according to specification and the 
sample can be directly linked to the analytical results. This is especially important if the analytical 
results are questioned or to be used in supporting legal proceedings. 

5. RESPONSIBILITIES 

5.1 It is the responsibility of sample custodians and laboratory staff to make sure that the procedures 
1; '•; describied in this, SOP ar^ followed and that chaiti of custody recordsfare complete and'accurate. 
; i i Every appropriate/laboratory'̂ 'Staff member will be i-equired to familiarize themselves with the 
\ / procedures.listed mvthis SOIj. Once the SOP has. be^n read, appropnate supervisory personnel 

and seiiilion niahagers must ensure that personnel will comply withtRe procedures listed herein. 
5.1.1. Sample Custodian Responsibilities: It is the responsibility of the Sample Custodian 

to fill sample requests by the time indicated by the analyst. Once the samples are 
gathered SMO will transfer custody and deliver the samples directly to the requestor. 
Upon return of the samples (within designated business hours) fi'om the analyst, it is the 
responsibility of SMO to scan the samples back into their home storage location and 
re-shelve them. Samples retumed after hours the previous day are to be shelved to their 
designated shelvesjby t̂he sample custodians. ,:/ 

5.1.2. Analyst RespohsiBilitiies: \It{is th6 responsibility of the analyst to provide 
sufficient time for sample requests to'be filled by the Sample Custodians. It is the 
responsibility of the analyst t6 take custody in the LIMS system as soon as they 
take samples from a storage location. Upon completing their work, samples must 
be returned to the sample storage room as soon as possible to minimize the 
amount of time samples are held at room temperature. 

6. PROCEDURES 

6.1. Field sample custody 

6.1.1. Sample containers are labeled with a bar-code to identify, and track field samples 
throughout the laboratory. The bar-coding system uses CAS LEVIS database for 
sample information. The sample tracking process in the laboratory begins with receipt 
of samples into the laboratory facility. Sample receipt, login, identification, labeling, 
and storage procedures are all described in the SOP SMO-GEN Sartiple Receiving 
Sample receiving personnel will enter the sample information (Service Request number, 
unique container DD) for each project into the sample database. Following login, the 
samples are placed in the appropriate refrigerator(s). 

... 6.1.2. Access to all samples.isxontroiled. Samples are stored in a secure, keypad-locked 
room or in separate locked storage areas. While in these secured and locked storage 



SOP No; SMO-SCOC 
Revision; 12 
Date; 4/23/09 
Page; 4 of 16 

areas, the samples are considered to be in the custody of the sample management office 
(sample custodian). Removal of any sample from the SMO sample storage areas 
represents a physical change of custody and therefore must be documented via a chain 
of custody record. It is at tliis point that intemal tracking of the samples is initiated. 

Note: All solid samples pulled fi'om a freezer must be placed in a Ziploc storage bag to 
prevent loss of sample in the event that the jar cracks during thawing. 

6.2. Requesting Samples through the Sample Custodian 

6.2.1. Open the sample request window by clicking on "Sample Requests" under the "Chain 
of Custody" heading. Click the "Add Request" button. 

M 

:U 4̂ 

static tables 

; m ii ^ m : ' ^ ^ \ M M '̂ H ^ ' ^ 
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6.2.2. Enter the necessary infonnation in the Add Request window and click OK. 
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6.2.4. Fill in the details (Service Requests , Matrices, Lab Codes) and select the tests by 
highlighting and moving them to the right in the Test List box. Click OK. 

isbCwtes': |î JSJpHft»KS)fi»î piyis ['" ]• 

6.2.5. Once all of the samjjles have«been added;tOythe sample request, add any additional 
information t o the request in the "Reques tor ,Comments" field. (Additional information 
may include things like sp^ i f i c containers needed, extra volume necessary for QC on a 
given sample, etc.) Once the request is complete click the "Send R e q u e s f button. 

N o t e : I f one of your team members will be taking possession of the samples 
(i.e. a swing shilt team member completes the sample request form but a day 
c rew person will be taking custody of them to begin the testing) double click 
on the "analyst" field and change it to the person to whom the samples should 
be delivered and custody given to. 
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6.3. The steps to be taken to by SMO to fill a sample request. 

6.3.1. Under Chain of Custody open up the Pending Requests folder and double click the 
request. The following screen will appear showing the requested list of samples, who 
requested them,̂ afid the dat^and |time"̂ thfey, areyfieeded. Print the request and retrieve 
the necessary s^ples. ;./ :* \'—.y S'y 
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6.3.2. Click on the Scan-Samples button and scan each individual bottle. When all bottles 
are scanned in click the/cancel,buttoriii Review the order to see if any bottles were 
missed. If the samples are not.Teady to be delivered do not complete the order. Place 
the order in the appropriate fefriigerator fori delivery at the appropriate time. If the 
order is ready to go to the analyst, complete the order by clicking the "complete 
requesf button and click "Yes". 
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6.3.3. To finish the order and transfer the custody to the requesting analyst, click "Yes". 

^Bl IIIH 
V . l ^ Transfer cu^to^ to ̂ ^ Analyst? 

:--Ct.l:isi..J;:.. . ^ • : : : -

\4^J 

6.3.4 Deliver the samples to the analyst, whonow, has custody of them. 
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// 
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Wl 
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a I The'steps tQ,be taken to take ciistodylof samples retrieved byian:analyst.arebutlined_bel6w 
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6.4.2. Choose Take Samples. The following Signature window will appear: 

;K-;:;J" 

n\.Psism>i<i:: 

.Cants! 

\6:^3 
/v u / / \ \ !i-\ I) li M ';i / / \\ U 11 !| 
Select name from emJDloyee list. The -Taking Samjjles jscreeti iwill appeatnext. 
.\ n \ 

iillMnpiilll;:: 
• ' / ! 

So)fe!C> 

C-anoftJ. 

6.4.4. Using the barcode reader,.read'the barcode 'for each sample to be removed and taken 
into custody. The sample list will appear in the window displayed. It is recommended 
that a brief comparison of the displayed list and the actual container IDs be made. 

6.5. Returning samples 

6 5 1 When the analyst is finished working with the sam.ples, the samples are retumed to the 
main storage room and checked back in to complete the custody record. If the samples 
are retumed during business hours or when a sample custodian is on duty, the sample 
can be left in the designated retum area and SMO will scan and shelve the samples to 
the home location. If the samples are being retumed after hours our outside the 
schedule of the sample custodians, the analyst must scan the samples to the appropriate 
designation "Cart in Delilah" or "Cart in Herk" etc. and place the samples, or sample 
cart, in the designated refiigerator(Sec 6.5.2). SMO will retrieve and scan them to 
their home location and shelve them the next business day. No samples other than 
room temperature samples can be left outside the refrigerator. 
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NOTE: Foreign soil samples or VOA samples must be scanned to their home 
location and placed in the proper refrigerator and shelf by the analysts or 
sample custodian. These samples must never be placed in a refrigerator outside 
of the one to which they are assigned. 

6.5.2. To retum samples after hours or outside SMO hours: Choose Sample Location 
Manager fi'om the Chain of Custody tab and click the shelve samples button. 

rte;;; i t ^ a Siitti^i-i;;: .ihftive S^hSpies;: :& ;«• * iBbitSsi •:•. • Rspofts";: P<-« î;iK<»a( S-raijihpj •; -pisiposi- Sistiipi« 
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6.5.3. Choose "Shelve Manually" and click OK. 
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6.5.4. Choose the sample location (i.e. Cart in Delilah, Cart in Herk, etc.) by double clicking. 

^R^^^Ri i^ i i i i i i i l i : ! ; J-?ti-;l ; ' •. • • x I 

6.5.5. Scan each sample container. DO NOT check the Empty checkbox even if the 
container is empty. Empty containers can be left on a cart outside the refrigerator and 
do not need to be scanned ifi.v : V "; 
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6.6. Sample tracking 

6.6.1. Sample custody can be tracked via the Search function. Using this flinction, an analyst 
looking for a container that is in another analyst's custody can locate the container. 
The function is also used to document all custody events and provide intemal chain of 
custody history. At the main menu window, choose Search Bottles. The Search 
window will appear. 

6.6.2. The search can be done several ways by choosing one of the criteria in the Search 
Criteria window. The window will appear with all custody information. 

! ! 
"oJl U 

,̂ .../V .̂.;..;.\ I..\ .iL„::,:.,.L;;,;_.ij_.:„ii. 

OK t^tc^ 

! !..... Jl 
' I L 

6.7. Cu stody of extracts and digestates 

6.7.1. In labs where separate analysts prepare samples (extraction or digestion) for instrument 
analysis, the transfer of custody of completed extracts or digestates is documented. 
The instmment lab analyst accepts custody of the sample extract or digestate by signing 
on the benchsheet, or similar custody record, that they have accepted custody of those 
specific extracts or digestates listed. The date and time must accompany the signature. 

6.7.2. For TCLP extracts, the finished extracts are labeled and logged into the LIMS system 
as a new container for the sample. The extracts are then stored as with other samples. 
Custody and tracking is then perfonned as for field samples as discussed in sections 6.1 
and 6.2. 
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6.8. Pre-Disposal of Samples 
6.8.1. When the analytical report has been shipped to the client, the sample containers are 

removed from refrigeration and placed on pre-disposal holding shelves while still in the 
custody of SMO. The shelves are referenced in order to facilitate retrieval of a sample 
if necessary. Transfer is documented using the Pre-Disposal and Location Selection 
windows. 
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// M ,6.9.'/ iWhen! sarnpje ,disposal;i's perfonned, ieach containefMŝ scanned. , Thus,.|tHe endpoint-of CAS 
~ custody is documenfeS by the final scan and documented disposal date (refer toTlie SOP SMO-

SDIS Sample Disposal). 
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RECORDS AND REPORTS 

7.1: Each service request will contain one or more references to the location of all of the associated 
sample containers. The record of hazardous/non-hazardous sample determination is kept in the 
original service request file. 

7.2. After analyses are completed for the entire Service Request and the data is reported, the entire 
sample custody record is printed and placed in the original SR file. This, and other available 
reports, is found in the report selection window. 

l-̂ 'Mli&cilvCfeiĉ ^̂ r w 

OK U:;. C«><;d 

11 
! i 

7.3. Human resources and QA records are used to associate the analyst's initials to their actual 
handwritten signature. The database of intemal custody records will be maintained for 5 years. 
Normal CAS procedures for electronic backup are used. 

CHANGES SINCE THE LAST REVISION 
8.1. Sec 4 Re-wrote to make more current. 
8.2. Sec 5.1 Added sample custodian and analyst responsibilities. 
8.3. Removed old section 6.1.3. Employee unique barcode ID. 
8.4. Sec 6.1.1 Changed lims reference from Access to CAS LIMS 
8.5. Sec 6.2 Added this section on how to request samples 
8.6. Sec 6.3 How to fill a sample request 
8.7. Sec 6.5 How to retum samples 
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SAMPLE RECEIVING 

1. PURPOSE 

This procedure is used to facilitate the correct and expedient receipt, login, and storage of all samples 
received at CAS. 

SCOPE AND APPLICATION 

,ThJs procedure applies to all;samples receiyedj,t GAS.x This;:procedure ai)plies to_all.phases of 
isample handling,once received,\inGluding checking andjdoeumetitation of'sample condition, 
documenting'saimple custody, samplê l̂digin into the Laboratory Infonnation Management System 

^'(LBWs)llstorag^hippiiS;:aiid disposal U U "v̂  %z<-^ \}=.-z2 lyzz:̂  lizzie I t ^ ^ ' 

RESPONSIBILITIES 

3.1 It is the responsibility of all lab staff who handles samples to adhere to this procedure and to 
complete all documentation required. It is the responsibility of the department 
supervisor/manager to ensure that SMO staff is trained on this procedure and that training 
documentation is available. It is also,̂  the |responsi,bility.pf the SMO supervisor to ensure that 
a secondary review of aU'salhple/logiii\docum^entation>'is perfomied. 

3.2 It is the responsibility bf•̂ â >CA'Ŝ -en̂ ployees to ensure the confidentiality of client 
information. All information, such as customer name and project information, data, and 
reports is treated as confidential and is to be kept out of sight of other customers. No 
information may be given to third parties without the consent of the client. 

DISCUSSION 

4.1 The quality of analytical results is highly dependent upon the quality of the procedures 
used to collect and handle, and store samples. Therefore, sample management is a critical 
component of the laboratory operation. This procedure ensures that samples are properly 
received and logged into the Laboratory Information Management System (LIMS), and 
that all associated documentation, including chain of custody forms, is complete and 
consistent with the samples received. Complete documentation of all sample storage is 
maintained in order to preser»'e the integrity of the samples and to establish a record of 
sample handling. All potential problems with a sample shipment are addressed by 
contacting the client and discussing the pertinent issues. 

4.2 During the log-in process, each sample is given a unique laboratory code and a service 
request form is generated. The service request contains client information, sample 
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descriptions, sample matrix information, required analyses, sample collection dates, 
analysis due dates and other pertinent information. 

5. PROCEDURE 

5.1 Sample receipt, unpacking, and inspection 

r n 

^J 

5.1.1 Upon receipt, sample shipping containers are examined for presence and 
condition of custody seals, locks, shipping bills, etc. Before processing, all 
shipping containers (coolers) are initially opened in the hood. The cooler is 
quickly inspected for any existing hazards such as broken bottles and a 

r\. r thennometer;is inserted. c:The:CAS:eooler;Receipt and iPreservation FonTis(CRF 
r/see Appendixi) is^used for the next.steps. CA'S |followIs EPA' guidelines for 
I ^ ' f J ' T "> ^ l l l l i r—.' ^ \\ M ' I ! ' ' ^ II ' i 
preservation and holding time as outlinedVin thfe GAS Quality Assurance Manual VJ Table''8-1^^^^ 

NOTE: If the cooler or any sample exhibits a strong odor, or there is any indication of 
highly contaminated samples, immediately transfer the cooler/samples to the hood 
if not already opened there. Ensure that appropriate protective equipment is 
being used (lab coat, gloves, eye protection, respirator if necessary, etc.). 
Continue to unpack the cooler. Leave the samples under the hood with the hood 
mnning. Notify-the Project Ghemistx of the sample condition. For waste or 
product samples, store/the ^samples Un\ the hood in SMO. For other samples 
(water, soil/solid, etc)(store,'thersamplesjn the walk-in cooler(s). If any of the 
suspect or highlyrCbntarainatedJ samples Lare designated for VOA analysis, DO 

Discuss NOT store with the other VOA samples in the VOA sample refrigerator, 
storage options with the Project Chemist and document the 
area/conditions. 

storage 

5.1.2 After opening shipping containers. Chain of Custody (COC) forms and any other 
documents are located removed, and checked for the presence of short holding 
time or rush samples. The temperatures of the coolers are measured following the 
guidelines in section 5.4 of this SOP. The acceptance criterion for properly 
chilled samples in a cooler is 4 + 2°C. If a cooler exhibits a temperature outside 
of the acceptance range, or exhibits any other anomalies, the CRF is attached to 
the Service Request and submitted for review to the appropriate project manager. 
Samples or coolers which are received outside of the temperature range are noted 
on the cooler receipt form. 

NOTE: EPA drinking water requirements for microbiology samples (surface 
water treatment rule and coliphage samples) require that samples be at W C or 
less. If the temperature is > 10°C, the sample results must be flagged by 
recording the temperature in the '"Remarks" section of the Bacteriological 



^LJ) 
^ ! ^ 

arganized according,to:chain::of^custody identification andzanalysis. Once 
î ded,All SMO^staff will finish the lo^in and issuing process for short^holding 

i . II IJ. VX!I • iL i rr^-^ (I ... IJ I • -11 I , -~-^ II !L . 
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Analysis Form, or by noting the temperature and flagging requirement on the 
CRF if the results will be reported on standard forms. 

NOTE: Some states or projects may require specific cooling requirements for 
shipping coolers and special cooler temperature assessment procedures. For 
example, Wisconsin DNR does not allow the use of blue ice. 

5.1.3 Rush requests and samples with short holding times are given priority for initial 
processing. For samples with extremely limited time remaining before the 
expiration of the holding time and that are in danger of expiring prior to being 
able to complete the login process, see 5.1.4.2. Sample containers are removed 

f, ;:,- and:;.orj 
\ \ j linloadec, „ 

" time and 'rush samples prior, to working on th&remaimng samples. Any containers 
that,are receivedUm brokeni conditionxor^leaking-are documented-ion-the Cooler 
receipt Form (CRF) and on the chain of custody. The appropriate Project 
Chemist is also notified. For EPA samples which exhibit discrepancies or are 
damaged upon receipt, the EPA Project Chemist is responsible to notify EPA 
SMO for direction. 

Note: Samples received for NCASI Method WP-99.02 must be kept refrigerated 
or iced in accordance with,section.6,.3^of the,method SOP. Once the samples are 
identified and ,verified f'a^aihst tlie G 0 G \ the samples must be placed back in an 
iced cooler or'a refrigerator ,iintiriogin isVcomplete and samples can be relocated 
to their assigned; storage. iQcation. DO NOT DELIVER SAMPLES TO THE 
LABORATORY 

5.1.4 Samples received with short or expiring holding times wifl be issued via a 
"Temporary Service Request", prior to the final Project Chemist review, 
enabling the laboratory to quickly access or process the samples. For samples 
that require wastewater microbiology testing, the analysis is to begin as soon as 
possible after receipt at the laboratory. Holding times are assigned according to 
the sample type, test method, and as prescribed in Standard Methods. 
Microbiology samples received past the holding time do not meet sample 
acceptance requirements and a notation is made on the Bacteriological Analysis 
Form and/or Cooler Receipt and Preservation Form. Decisions regarding the 
disposition of the samples that do not meet sample acceptance criteria are to be 
documented on the Cooler Receipt and Preservation Eorin by the Pioject 
Chemist. 

5.1.4.1 Sample receiving notifies the laboratoiy of short hold time samples by 
creating a copy of the service request for each department and stamping with 
"Temporary". The original service request is stamped with the "Temporary 
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Service Request/Custody" stamp for signature of receipt by all receiving labs. 
The appropriate bottles associated with the short hold samples are scanned to 
either the department (if bottles need to be delivered to the lab) or to the 
appropriate home location. 

NOTE: Samples received for General chemistry with holding times expiring 
before 10am the following day are to be delivered to the laboratory for analysis. 
All other samples (excluding VOA & foreign soils) are to be scanned to the Short 
Hold'shelf and delivered to that location for easy retrieval by the analyst. VOA 
and foreign soils are to be scanned to their home location and placed in the 
appropriate storage areas. 

\y' \ \ 

c < 0 \ \ ^irv^ C'\î -R '̂ :̂̂ •̂'̂ W-~ -̂l Â /""'̂ '̂ - \\ H . irr:-" ! r7 \ \^ . 5/1.4>2 /.'If the holding time is j hinited/and yn [dangeri of expiring priorUo the 
completion of the login process,[immediately notify the appropriate laboratory via 
phoning Hhe--̂  department tor via over-head paging ^wJien J notifying the 
department, indicate the test and the time the holding time is expiring. 
Immediately notify the appropriate PC via phoning them or via over-head paging. 
Complete the cooler receipt form noting any discrepancies. Create two copies of 
the Chain of Custody and stamp one with the "Custody Transfer" stamp. This 
copy is to remain in SMO. When samples are removed from SMO the chemist 
signs for custody of the sample(s) noting the time taken. A copy of the COC is 
made available to^the analyst. Analysts miist retum the original sample to SMO 
as soon as possible3so/thl^tytth^Togin\and'^ labelmg process can be completed. 
Upon returning! the saimple,!th'e=analysn relinquishes custody back to SMO by 
signing the COG^and hoting^ the time retjirned. SMO takes custody by signing 
the COC and noting the time. 

5.1.5 For water VOA samples (those received in 40mL VOA vials), inspect the vials 
for headspace. 

5.1.6 Listed below are items which must be verified against the chain of custody 
information as it applies to samples and containers received: 
• Sample identification 
• Number of containers received 
» Matrix 
• Correct bottles for analysis requested. 
• Correct/sufficient sample volume for analysis 
• Correct preservatives for analysis. The CAS sample bottle preparation 

form is attached as a reference for proper preservatives. 

At this point, a brief evaluation of the amount of sample provided for the 
requested analyses is.made. Compare the sample containers and estimated 
amount of sample provided to the analyses requested on the COC. Using Table 
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1, determine if the amount of sample provided is at least as much as the 
minimum sample amount required. If not, notify the Project Chemist. The 
Project Chemist should provide further instmctions for handling the sample login. 

5.1.7 

i! n 

For inorganics analyses on water samples where preservation at a prescribed pH 
is required, check for the appropriate pH. Refer to Table 2 for those analyses 
requiring the pH check at the time of receipt. For example, water samples for 
metals analysis require a pH of < 2 and water samples for cyanide analysis 
require a pH of > 12. The pH check is documented on the cooler receipt form 
which, when completed, is kept with the SDG file. The pH is checked on bottles 
requiring certain organics analyses, including oil and grease, hydrocarbon, or 
VOAxanalyses by the lab"departmeht>., Ali;pH\measurements made^byrSMO 
personnel must]be performed by poiiringja small aliquot of sampleifrom the bottle 
into a plastic wei'gh boat. Narrow^ngeYincrements of;0.2 uiiits or less),pH test 
strips are used. The pH test strips are dippedintothe'liquid inthe weigh'boat in 
order to measure the pH of the sample. Under no circumstances is a pH test strip 
to be dipped directly into a sample container, due to the possibility of 
contamination. If further preservation of the sample is needed, the appropriate 
acid or base is added (up to a maximum of 2mL per liter). The lot number for 
the preservative added is recorded on the cooler receipt and preservation form as 
well as the time preserved. 

^'r''-^\ A- '^ \ '̂r̂ -̂-\\ ^̂ \ / / 
Note: If acid is added/to a metals sample at the time of login, a comment is 
added to the Sen/ice Request'indicating to [the analyst that the sample was 
preserved at login.'>This indicates to the analyst that the 16-hour minimum 
sample holding requirement listed in the laboratory SOPs applies. 

5.1.8 For semivolatile organics analyses on water samples where preservation is 
necessary for samples with residual chlorine present, check for the presence of 
residual chlorine (see Table 2 for analyses required). Using a potassium iodide 
starch test strip, pour a small amount of sample into a weigh boat and dip the 
strip into the weigh boat. If positive, the test strip will turn purple. Test one 
bottle per sample and record the result. If the test for residual chlorine is 
positive, the sample is taken to the laboratory for addition of sodium thiosulfate 
solution (IniL of 10% to each applicable bottle) and documented. Tlie lot number 
for the preservative added is recorded on the cooler receipt and preservation 
form. 

5.1.9 Discrepancies and Broken Samples 

5.1.9.1 Any discrepancies or concerns from sections 5.1.1 through 5.1.6 above 
are noted on the COC and/or Cooler Receipt Form and communicated to 
the Project Chemist. Any resolutions are recorded on the Chain of 
Custody fonn, a nonconformity form, or a phone log that is placed in the 
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service request master file. If a Chain of Custody is not received, 
information is noted on a CAS Log-In Information sheet (see Appendix). 

5.1.9.2When sample identifications on bottles are different than what is on the 
Chain of Custody, the difference is noted on the Cooler Receipt Fonn 
(CRF) and the project chemist is infoi-med, via the "Please Check" Post-
it, to check the ID. Once it is logged in on the service request the way 
the client wants and discrepancies are noted on CRF, a red check is placed 

' on the sample bottle. This informs the lab that the discrepancy has been 
noted. If there is a discrepancy between the service request identification 
and the sample bottle identification and no red check is on the sample 

-X bottle,, the analysts-must inform SMO-immediately to verifvi theyhave the 
^ right samp e\and it can be, documented\as stated ^^>""«'' i \ ^ 

1 
above; I 

\ j . ::3D 
) 

5.1.9.3 Cleanup procedures are as follows: 
Liquids: Broken glass is handled carefully using disposable gloves and 

disposed of in the Glass Disposal Box. The liquid, including ice, 
is collected and disposed of as RCRA waste. Any absorbent 
packing material containing the liquid is collected and disposed of 
in the RCRA solids waste container. 

Soils: Broken glass j s handled ̂ carefully using disposable gloves and 
dispd^edW in, thelGfass Disposal Box. The solids are collected 
and disppsed of in-the RCRA solids waste container along with any 
packing material bontaminated with the sample. 

5.1.9.4For VOA samples in VOA vials, EPA Method 5030B states that the size 
of any bubble caused by degassing upon cooling should not exceed 5-
6mm. The presence of air bubble(s) is noted on the CRF if the bubble is 
>_ 5mm (approximately the size of a small pea). If a bubble this size is 
present, the cap and septum should be inspected for breakage or leakage. 
The Project Chemist will be notified if no other vials for the sample can 
be used (all vials have bubbles). 

5.1.10 For EPA CLP work, the following additional steps must be taken: 

5.1.10. IDesignated Sample Custodian 

The SMO department must designate a primary sample custodian who is 
responsible for the log-in of EPA CLP samples. An alternate 
representative should also be designated; the EPA PC should be aware of 

.. ; the identity of these people and should be notified if there is a desire to 
;• /•; : transfer this authority to a different individual. 
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5.1.10.2Sample Log-In Sheet (DC-1) 

This form is used to document receipt and inspection of samples and 
containers. A DC-1 form (see Appendix) is required for each cooler. It 
must be completed as the cooler is opened and samples are examined, as 
described in the applicable CLP SOW. In addition to examining the items 
found in section 5 of this SOP, the following additional items must be 
reviewed and/or noted on form DC-1: 
• The presence/absence and condition of custody seals. 
• The presence/absence of chain-of-custody forms, airbills or airbill 

stickers, traffic reports or packing lists, and sample tags. 
\ / ; - ^ \ •/: '--<\ Custody seal-numbe il j r 

II ^j llAirbillipr airbill Sticker niimbers I j ' l,_: 
,'/ ji V \ v /•'•xV //Sample tagslisted/noKlisted onahe COGLrecofds 

j l 

Date and Time of receipt 
• EPA sample numbers 
• Sample tag numbers 

When the DC-1 form is completed, the sample custodian or designated 
alternate must provide a full signature sign-off on the report; initials are 
not acceptable. 

/f^ /f^ ^^)\ \\ /j 
5.1.10.3pH Verification - Check-the/'pHNas'described in section 5.1.6. Any 

i l W ' I l l — • V f 
discrepancy from this/must be reported to EPA SMO. 

5.1.10.4Sample Traffic Reports 
A traffic report is required for each Sample Delivery Group. Traffic 
reports and an SDG cover sheet must be sent to SMO within three days of 
receipt of the last sample in SDG, as described in the applicable CLP 
SOW. 

5.1.10.5SDG Naming 

For EPA CLP work, the following rules must be followed in fonning 
Sample Delivery Groups (SDG). An SDG is defined by the following, 
whichever is more frequent: 
• Each case of field samples, or 
® Each 20 field samples in a case, or 
• Each 14 calendar day period during which field samples in a case 

are received. The 14-day period begins with the receipt of the first 
sample. 
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The SDG number is the 6-digit EPA sample number of the first sample 
received in an SDG. When several samples are received at the same time, 
the lowest alpha, numeric number is used. CAS assigns a unique lab code 
to each sample. The lab codes are recorded on the Chain of Custody 
where it is applicable. 

5.1.11 Samples received after normal business hours (8-5 Monday - Friday and 8-12 on 
Saturday) are stored in a cooler in an appropriate refrigerator and are fully 
processed the following day. Upon receipt, an After Hours Receipt Form is 
completed and the temperature of the cooler is recorded in accordance with 
section 5.4 of this SOP (Note: the temperature must be recorded from the 
temperature blank jf one Js-present). Jf samples are received the same-day they 
are collected tney|can|be placed iin̂  appropriate cold storage without de:termining 
cooler teinperatures\(^In this-case/samples are Considered acceptable ifi there is 
evidence^thatihe iehillihg process! has\begun,and they-do-not; rieed:to meet-the 
criteria of being within 2° C of the required temperature). The location of 
storage is noted on the After Hours Receipt Form (i.e. Samson, Herk, etc.). 

5.1.12 The chain of custody form will be signed when the log-in procedure is completed 
(on the next working day if the samples are received after hours). 

f i '^. I 

5.1.13 Courier Service 

(C^.t^ CAS provides a Courier Service ,for-our Clients from our Kelso Laboratory 
Southbound to the^ortland.-Metrjopolitan area to pick up samples. When picking 
up samples from Clients, a Courier/After-Hours Sample Receipt Record is filled 
out and signed by our Courier and also by the Client/Sampler. Information such 
as date & time of pick-up, the Company name, number of containers, project 
number and if custody seals were present or added are noted on this Receipt 
Form. The Courier retains a copy of the Courier/After-Hours Sample Receipt 
Record and this copy is placed in the Master File once the job is logged into the 
LIMS system in the laboratory. The original copy is given to the Client at the 
time the CAS Courier takes possession of the samples. 

5.2 Sample Login 

, 1 Each job received at the laboratory is logged into the Laboratoiy Information 
Management System (LIMS). Access to LIMS Login is limited to Sample 
Management Staff and Project Chemists. The LIMS will assign the next 
available Service Request number. The Service Request number is made up to 
identify the CAS lab, the year and then a numeric number (i.e. K0502250: K lor 
the Kelso lab, 05 for the year and then 02250 would be the next number available 
in the system). 
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5.2.2 The client and project are identified in the LIMS based on the COC information. 
The Sample Delivery Group (SDG) sample template is chosen and transferred to 
the login. If needed, the requested tests are added. The sample identifications, 
date and time of collection, and date received are entered. The date on which the 
laboratory takes possession of the samples is defined as the date the COC is 
signed. For after-hours sample receipt where the after hours receipt form is 
used, the COC is not signed until the next business day (see 5.1.11). If the 
collection time is not provided, a conservative estimate of the time is made. In 
cases where the client and project information is not in LIMS, the PC is contacted 
to setup the project or give instmction to the SMO staff as to how to set up the 
project. 

1 i5s 2.31 Each Yest/is autbm'atica 
I ' n ''•\ •{ ' ' ii I ' l l W I' 
1, i M \\ii containers received are 

ly assienea.a=eon'taineriID 
reconciled at\the'time ,of login 

in LiMS. 

;iz-=j 

'he-specific 

5.2.4 The service request report is printed and a master Service Request File is created. 
Another person in the Sample Management group performs a login review. The 

master SR file is then given to the Project Chemist for final review before being 
issued to the laboratories. The Project Chemist reviews the service request form 
before being issued to the analysts. For analyses with short holding times 
(generally 48 hours and less), other samples near holding time expiration, and 
RUSH samples (diie^within-5 days)ra "Temporary Service Request" is issued 
directly to the applicable departmentt)who^se'representative signs off on receipt of 
the service reqii'est. ySMO also prints a "2Tday report" from LIMS that identifies 
all analyses with holding-times expiring within 2 days and due dates within 2 
days. 

5.2.5 Lab Codes and Sample Identification/Labeling 

Each sample is given a unique sample lab code by the LIMS system. This 
number is designated by the service request number, followed by a dash, a 
sequential number, a period and a container ID (e.g. K0504567-001.01), where 
K0504567 represents the service request number, -001 represents the sample and 
.001 represents the container. Thus, each sample is given a unique ID. Samples 
are reviewed to make sure the lab codes match the correct sample identification 
on the service request and that correct bottles were received for the analyses. 

5.2.6 Solid Samples Labeling 

5.2.6. llf the quantity of sample given to the laboratory is insufficient for the 
analyses requested, the sample container should be labeled with Limited 

,. Sample Quantity (or something similar) or attach a 'LIMITED SAMPLE 
VOLUME" tag. The project chemist will set the priorities for the 
analyses and, if possible, estimate the quantity of sample to be used for 
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)yJJ K-

r 

each test. This information should be documented and communicated to 
the lab via a Form V. For example, 8081 use 10 g; metals use 1 g; TCLP 
use 20 g. 

NOTE. Samples that are quantity limited and require multiple analyses 
from a single container must be identified as soon as possible. Optimally, 
this should happen during sample login; however, discovery at any time 
should follow the same process. When it is discovered that a sample is 
quantity limited, the quantity of wet sample available is estimated and the 
project chemist is immediately notified. The project chemist should 
attempt to prioritize the tests most critical to the client (i.e., which test 

5v2 

s V should be 
^ ea6h t^st. 

n 

performec first):and estimate the samp e quantityjal 

L 

otted to 

:6^2Solid:'Samples\Requiringi^VOG-and-Non-V0G3Arialy"ses-witH0ne'' 
Container 

When only one container is received and both VOC and non-VOC 
analyses are requested, SMO will attach a "VOA FIRST" tag to the jar 
and indicate the tests required. 

The VOC-department wilUremove a sample aliquot first for the VOC 
analyses.-^"The yiOC '̂depa!rtment\will''handle the sample as if it were a 
Rush analysis, so that' the-other non-VOC analyses will not be unduly 
delayedXî hfe'̂  VOG::chemist who opens the container will initial and date 
the "VOA FIRST" tag next to the appropriate test. A VOC Analysis First 
note will also be included on the SR. 

Sample aliquots for non-VOC analyses may not be taken from the sample 
container until the aliquot for the VOC analyses has been removed. Once 
the aliquot for the VOC analyses has been taken from the sample 
container, sample aliquots for the non-VOC analyses can be removed as 
prescribed in the various applicable analytical SOPs. 

5.2.6.3For solid samples requiring VOC and Non-VOC analyses with multiple 
containers, one of the sample containers will be designated for VOC 
analyses by either placing a custody seal or a "VOA FIRST" tag on the 
container. 

5.3 Login Review 

5.3.1 A peer review of the login and newly generated Service Request (SR) is done by 
the SMO staff. The SR is compared to the chain-of-custody to ensure that correct 
and complete information is entered on the SR. Refer to the SMO Login Review 
sheet (see Appendix). 
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5.3.2 

w 
\\i 

\ \l--

In some cases (i.e. more complex projects) and at the Project Chemist's 
discretion, the SMO peer review may be performed by the Project Chemist. In 
this case, the review of the folder is documented by the Project Chemist when 
updating LIMS and/or initialing the service request. 

As mentioned in section 5.2.3 above, the Project Chemist performs a final review 
of the login. At a minimum, this must include a close examination of the SR and 
chain-of-custody to verify that the SR generated by SMO accurately reflects the 
specifications for the project and samples. The Project Chemist may also need to 
refer to other project-related information, such as project QAPPs, client 
communication records, gtê . If the-SR does: not accurately specify the:_w.ork 
requirements, Ms incorrect, or is lincomplete, the Project Chemist makes thê , 
1.1 ^ I) M 11 V"- 11 I ' I- - " " > ' 11 1 1 * 1 - ' 11 IV" J 11 \.-i 
needed changes and t̂he draft SRffileVemmed.to SMO for revision. Once/the SR 
\ \ / / \ V ' • ' ! ' '"•-•"••' i l ' I -̂'X \ ^ y y ! ' 11-. il ^ l l ~ • / ' 

is correct>the''ProjectChemist documents-the''review-by-si'gning-the original SR. 

5.4 Thermometer calibration and temperamre measurement 

5.4.1 The QA department performs thermometer calibration on all thermometers used 
to momtor sample storage temperature (see SOP ADM-SEMC). Each storage 
thermometer is given a unique numerical identification tag if one does not already 
exist, and all records of calibration.are.kept in the thermometer calibration 
notebook. Thexofrection factor is recorded on the thermometer label. 

ll '̂  vv 1̂  \ r^" n 
5.4.2 Temperature measufenient-is^perfornied fp'r coolers using calibrated digital 

thermometers. The thermometer is plunged into the packing material, if possible, 
or placed as deep into the cooler as is practical and the lid closed. When coolers 
are packed such that samples are isolated from the main cooler compartment, via 
plastic bag and/or insulation (foam, vermiculite, etc.), place the thermometer 
down into the sample area. When multiple samples are in one large bag, place 
the thermometer in the bag. Do not just place thermometer on top of the bag or 
insulating material. The equilibration time is a minimum of 10 minutes. 

5.4.3 The correction factor is applied to the temperature given by the thermometer after 
a measurement, and it is the corrected temperature that is recorded on the CRF. 
As an example, if the correction factor is -0.5, and the thermometer reads 5.9"C, 
then the corrected temperature is 5.4''C. If a temperature blank is present, the 
same thermometer is used to read the temperature blank when the cooler is 
unpacked. After measurement of the temperatures, all of the information is 
recorded in the appropriate space on the cooler receipt form. 

Note: A temperature blank is generally considered more indicative of sample 
temperature inside the cooler. Where a temperature blank is present, its 
temperature reading is considered the. primary temperature of the cooler and the 



SOP No.: SMO-GEN 
Revision: 25 
Date: 4/9/09 
Page: 13 of 19 

second reading obtained from the thermometer placed in the cooler is for 
additional information. 

5.5 Sample Storage, Security, and Intemal COC 

5.5.1 

\ \ 
' \ 

iJ \ 

There are a number of refrigerators, freezers, and room temperature storage areas 
dedicated to specific storage requirements (e.g. Water VOCs, Soil VOCs, etc..) 
All pf the sample storage facilities are located in the secured area. Samples are 

held m refrigerators until analysis is completed and reported to the client. 
Refrigeration of all non-tissue samples is maintained at a temperature of 4 + 2° C 
unless otherwise specified by the state, project, or client specific protocols. 
ExcebtipnpSoil and sgdiment̂ sampTe\for/3esigna1ed fori mercury ahaiVsiŝ by 
EPA Method 163 rare-stored frozen:upon receipt.I Tissue samplesiare stored in 
U n )j I '̂ ^M II | ( — \ \ U /; 11 !i J I I ' / ' 

*'-.„„,„>^ i„* t̂s »̂  n-101 r̂  n temperatuTC/sample storage is^^pecifiedjri some 
freezers at, 
cases. 

•16/to |24°Jp. 
U vJ Room 

u t. 

Note: If a new or moved storage unit is to be placed in service, QA must be 
notified before using it so it can be monitored for acceptable conditions. QA will 
document and approve the unit for use prior to using for sample storage. Once 
SMO is notified, QA will begin regular monitoring. 

5.5.2 When samples are~labeled-accordingly'with/lab codes, they are placed in 
appropriate refrigerators in a* securedjarea .y This area is secured with combination 
locks which can be aecessedyby technical laboratory personnel, project managers, 
admimstrative support pei^bnnerand all senior staff members. Location of 
samples is recorded on the Service Request form and in internal COC records. 

5.5.3 Intemal COC procedures for checking samples in and out are described in the 
SOP SMO-SCOC Sample Tracking and Laboratory Chain of Custody. The SMO 
department has a Sample Custodian who is responsible for retrieving/returning 
samples from/to storage for analysts. The Sample Custodian checks the samples 
back into custody/storage. See the SOP SMO-SCOC for specific guidance. 

5.5.4 As an alternative to the Sample Custodian sample retrieval system, analysts may 
retrieve and check samples out/in directly themselves. 

NOTE: Regardless of which procedure is used, the analyst is responsible for 
taking custody of the sample in LIMS, ensuring the internal chain of custody 
of samples is accurately documented. It is also the responsibility of the 
analyst to return samples to the storage area when work is completed, and 
relinquishing custody in LIMS. 
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5.5.5 When a soil or sediment sample jar is broken during sample storage a 
determination has to be made whether or not the sample is salvageable (i.e. 
whether or not the sample has been completely compromised). If there is any 
question in determining whether a sample is completely compromised contact the 
PC. If a tissue sample is broken during storage immediately contact the PC for 
direction. 

v 

5.5.5.1 If some or the entire sample is salvageable scan the broken bottle as 
"broken" in LIMS. Transfer the sample to a new container (if unsure of the 
transfer process or there are concerns with contamination, contact the PC or 
appropriate laboratory department supervisor) and assign a new container ID to 

INX 1 
thesampleiin LIMS. Label the new^contamer wit 

\ ^ I f 
1.1 h 5.5.5.-2 \lf the'sample, 

additionahsample-avai 

li U) \ \ 
1 a barcode label; 

B L 
is not salvageablevhotify/the PC and determmelif there is 
ableTOr analysis. Scan the-brokeh-bdttle-as-"broken" in 

LIMS and dispose of the sample in the appropriate waste stream (if hazards 
cannot be determined at the time the sample is lost, place it in a ziplock baggie, 
label it, and place it on pre-disposal shelf for later determination). 

5.5.6 Once the Analytical Report has been mailed to the client, the Intemal Chain of 
Custody record from the bar-coding system database is printed and retained in the 
Service Request File, ^-c-^ , ,̂  

,^y. - - - '[-t, 
5.6 Sample Disposal 

Ĉi /f-

\K \v.. yy 
After all analyses have been completed and the Certified Analytical Report (CAR) has 
been generated and mailed to the client, the associated samples are pulled from 
refrigeration and stored on shelves located in the secure storeroom area. An assessment 
is made of the namre of the samples (i.e. hazardous or non-hazardous) and the samples 
disposed of accordingly. Water samples are held for 31 days and soil samples for 2 
months unless contractual obligations supersede these parameters. Fish and invertebrate 
animal tissue samples are held at -20°C for 90 days after reporting. After the holding 
period has expired, samples are disposed of using appropriate disposal procedures 
provided by the health and safety officer and/or committee. This task is perfomied by 
qualified SMO personnel. 

5.7 Sample Shipping to Outside Labs 

5.7.1 The sample is logged in and the specific product code, or "misc. outside", is used 
for subcontracted analysis. A list of routinely subcontracted analyses is attached. 

5.7.2 For CAS Network Labs using LIMS, the samples are shipped with a chain of 
custody indicating the analyses to be performed. 
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5.7.3 For other labs, a purchase order (if non CAS lab) and chain of custody is filled 
out for work going to another subcontract laboratory. TAT, deliverables,etc. are 
specified. Prior to shipment, SMO personnel perform a review of the COC 
against samples subcontracted. Samples to be shipped to an outside lab are stored 
in a refrigerator near SMO. 

5.7.4 A shipping form is completed by SMO and given to the shipping department for 
shipment. 

5.7.5 Samples are prepared for shipping by the shipping department by packing in the 
appropriate packing material, placing blue ice, samples, and the chain of custody 
in::sfilpping~ePolers. Giistody^ seals-are signed>andl dated and pilaced oii^he'front 

,, • J —., QQQigf ^ Q copleryis then se,aled with packaging tape. A and/or side ofithe 
M fi I I 
'̂ Sample\" ̂ abel' is placed on the cooler. vV L... L 

5.7.6 Samples that are relinquished to another laboratory that reports all of their data 
directly to the client and bills the client directly do not need to be logged in. 

RECORDS 

All sample receipt records, including COC forms, CRFs, Service Requests, sample information, 

,/;^ etc. is filed in the master serviee;request;file. 

(I ^̂  (( \ . 
CHANGES IN SOP SINCE \THEXAST REVISION 

Sec 5.1.2 Added statement'to check forJsort holds time or msh samples. 7.1 
7.2 

7.3 
7.4 
7.5 
7.6 
7.7 

7.8 
7.9 
7.10 

Sec 5.1.2 Removed statement - For WDNR, it should be noted if regular ice was 
present in the cooler. 
Sec 5.1.3 added language to clarify how to handle short HT samples. 
Sec 5.1.4.1 Added language to clarify how to handle short HT samples. 
Sec 5.1.4.2 Added language to clarify how to handle short HT samples. 
Sec 5.1.7 Added requirement to record the time preserved. 
Sec 5.1.9.7 Removed sentence - For method 1631 samples, inspects the sample for the 
presence of headspace. Document on the CRF if present. 
Sec 5.5.3 Referenced SMO-SCOC SOP 
Sec 5.5.5 Added procedure to follow when container is broken in the lab. 
Sec 5.4.1 Corrected SOP name. 

file:///THEX
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Table 1 

Minimum Sample Volume Requirements 

/ / h 

Measurement 

Inorqanics 

Color 
Conductance 
Hardness 
DH 
TSS 
TDS/<'"^;^ &-'<:x \ y " n r - ' 
Ts ll a n w [ 
TVS W /7 \v / / \M 
Set'tleaBle-Solids-'" ^ '- " 
Turbidity 
Total Metals 
Metals w/reductive ppt. 
Dissolved Metals 
Acidity 
Alkalinity 
Bromide 
Chloride />'"^>\ y^<-'.. 
Cyanide i i '"' .'/ V': 
Fluoride ',1 n l l .W 
Ammonia as N '-r--:^'' ' y ^ ' 
TKN 
Nitrate+Nitrite 
Nitrate 
Nitrite 
Orthophosphorus 
Total Phosphate 
Sulfate 
Sulfide 
Sulfite 
BOD 
COD 
TOC 
Total Phenols 
MBAS 
AGXAFOX 

Matrix 

Water (ml) 

50 
100 
100 
50 

200 _ 
^" ' \ \^0Q" '^ i \ 
^ - y / i d o 11 
1 \\ i6.d. .;/ 
-> •1000-" 

100 
100 
1000 
100 
100 
100 
50 

,--=>>, -50 ./7 
i }) 5Q:Q// 
r - " 50, f 
1 50'J 

500 
100 
50 
50 
100 
100 
50 
500 
500 
1000 
50 
50 

500 
500 
500 

Soil (g) 
~ 
10 
— 
50 
— 

H i: ~ r 
1 i 10 ^ 

' ' 
ID 

!l 1 10 1 
' • - • - • - - ' ' • ^ ' • i r - ^ - • - • • • -

~ 
10 
~ 
~ 
~ 
._ 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
_ 
50 
25 
25 
25 
— 
— 

i I 
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Minimum Sample Volume Requirements 
(continued) 

Measurement 

Orqanlcs 

Oil and Grease 
DRO 
Pesticides (8081 A,8141) 
P(5P/8t5:i.M^'^'-^ \ ' -- l i— 
Re;Bs.'(8082) i \ \ 
PAHiH-82f06-33^0^ \ 
SeTnlvdiatiles (8270)' 
GRO 
BTEX (8021B) 
Volatiles (8260B) 
Dioxins 

Matrix 

Water (ml) 

1000 
500 
1000 

.:--%4Gp--^ 
-̂Ĉ IOiGlO 

•\i.o'oo^y 
1000 

2-40ml vials 
2-40ml vials 
2-40ml vials 

1000 

Soil (g) 

25 
30 
30 

i 30 r '^ 
30 v~~i 

-^ 30, 
30 
30 
30 
30 
30 

)) 
1> 

r_ ./7 
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Table 2 

Sample Preservation Requirements 

Inorganics pH Requirements 

Analysis 

Vv.,_. 

i'\Metalsy(fofal),except CrVI arid Hg " 

1.: \ i i <~--:y ^ - ~ : y L V- U 

Preservation requirement 
(pH) 

L; cop _̂  
Arrimoma 

.r'\ ̂^ V 

TKN 
Total Phosphorus 
Nitrate/Nitrite 
Sulfide 
Cyanide 
TOX/AOX <2 

Semivolatile Organics/ResiduaFCHlbrirife Requirements 

i < 2 
: ! < 2 i 
L ^ i 

<2 ' 
<2 
<2 
<2 
>9 
>12 
<2 

:.;3 

' , 1 . : 1 

Analysis '̂ •S-.-.y} •̂ .̂.• 

Semivolatile Orgamcs (625 and 8270) 
Organochlorine Pesticides (608 and 8081) 
Herbicides (8151) 

if 
Requirem.ent 

None present 
None present 
None present 
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Appendix 

Cooler Receipt and Preservation Form 
Login Information Sheet 

DC-1 Form 
SMO Login Review Form 

Procedure for Salvaging Broken Samples 

W, J l on 
' ^ ~ i y r.j I 

L̂  • \ 

• " ^ • ^ u 

Vv / ; VK ,/' 
-':/ 

V ( 



K09 

Initial Login Review n Revision Revievt' D 

Check the following information before the sample containers are shelved: 

Y N Is tlie CRF completed? (resolutions noted etc.) 

Y N Are al! bottles correctly labeled? (Client name vs. Lab code & number) 

Y N Is tlie Matrix consistent witli tlie Cham of Custody (COC) and the bottles? 

Y N Are bottles labeled with tlie correct shelf number? 

NA Y N If indicated on the COC, are samples designated for QC specified on the SR? 

Reviewed Bv: Date: 

Check the following infonnation onithe service requestragainst theinformation on the GQC 

IV 
N^l H % 

J I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

VJ 

i> 
! f \ a n 

N iAre sample narnes spelled correctly^bn the serviceirequest 

.̂ .// ^̂ ov̂ / y \3 ll u \ \ : j j '̂ -̂  
"' "' Is tiieSate collected for each sample correct on the SR?'' N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

(SR)? [ r ^ 

I iL.... t , _ : : : ; j 

NA 

NA 

NA 

NA 

NA 

NA 

Y 

Y 

Y 

Y 

Y 

Y 

Reviewed By; 

N 

N 

N 

N 

N 

N 

Is the date received correct on the SR? Multiple dates received? 

Is tlie project name correct (as listed on tlie COC)? Discrepancies noted? 

Is tlie project nmnber correct (as listed on tlie COC)? Discrepancies noted? 

Is the Tier level correct (as listed on the COC)? Discrepancies noted? 

/f-^ r^^, \r^\ \ \ /7 
If listedfon the COC. is the PO Number correct on the SR? 

U .'7 *.\ // 'I i! 
Are all tlie-samples indicated^^n tlie COGjIogged in? 
Are all analyses indicated on tlie COC logged in? 

For RUSH TAT, does the due date listed on tlie SR make sense? Is the Rush 
flag flipped? 

If any, are tlie pertinent comments on tlie COC indicated on the SR? (i.e. metals 
lists, volume limitations, hazards, etc.) 

Has a temporary SR been issued for short hold-times and/or 24-481ir rushes? 

If preser\'ative was added upon receipt, is it indicated on the SR? 

Does tlie SR contain appropriate additional product codes such as: EDD-DOD, Sample 
Prep. Filter codes, TS-Met? 

Is tlie two- Day report printed? 

If needed, is the Sub-Chain printed for outside shipping? 

Is tlic COC signed by SMO? 

Date: 



I 
•Client / Project: 

Received: 

Columbia Aitalylical Services, Inc. 
Cooler Receipt and Preservat ion Form 

Service Request K09 

PC 

Opened: Bv: 

I 

Temperature of coolcr(s) upon receipt (°C): 

Temperature Blank (°C): 

Thermometer ID: 

If applicable, list Chain of Custody Numbers: 

Samples were received via? US Mail FedEx UPS DHL GH GS PDX Courier Hand Delivered 

2. Samples were received in: (circle) Cooler Box Envelope Other NA 

K . Were custody seals on coolers? NA Y N If yes, how many and where? 

If present, were custody seals intact? Y N If present, were they signed and dated? Y N 

^ . Is shipper's air-bill filed? If not, record air-bill number: NA Y N 

5. 

I 
I 

8. Were custody papers'properly filled out (ink, signed,' etc.);?| 
m. H I ! i i \ \ 11(1 M • V ! l \ \ i | 
V . Did all bottles arrive' in^good\condition (unbroken)?\Vn^;c(7^e 

• \v_vV |i \ i vv.yy \V_>y li \ ' ] i 
10. Were all sainple labels complete (ITC analysisrpreservation, etc.)? 

I I. Did all sample labels and tags agree witli custody papers? Indicate in the table below 

2. Were appropriate bottles/containers and volumes received for the tests indicated? 

13. Were die pH-preserved bottles tested* received at the appropriate pH? Indicate in the table below 

H 4. Were VOA vials received without headspace? Indicate in the table below. 

15. Are CWA Microbiologj' samples received with >l/2 the 24hr, hold time remaining from collection? 

Packing material used. Inserts Baggies Bubble Wrap Gel Packs Wet Ice Sleeves Other 
.^^ 

in the table below. 
.•:z] Lr 

L 

\6. Was CI2/Res negative? 
/ / = ^ \ \ # 

NA\\ 

NAJJ 
•NA-' 

NA 

NA 

NA 

NA 

NA 

NA 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

. N 

N 

N 

N 

• 

1 
1 

H:?^i':ih;;SaiTii>i^:lbioiyiottie:::yHP:i:^;^^ •:^;^ni;;;:saii(i^letSi««i^C>dfe::::H^^^ 
•-.—..y - ^ ^ s : : ^ 

:>: |;;: ̂ ;: iisatw^iie j | j ; bri^ iSbttle;: :-̂  ̂  
U Vi 

:;"^"::n;:;$aiir(i3te:i[):ioh:CO 

1 
1 
1 

y y y y y y y ^ e m ^ ^ ' — y o y y y y y 

1 

1 

Bottle Coiint 
Bottle Type 

pu tp f 
Temp 

H e ^ -
space Broke §0y :;-';fieaqeht::;^^ 

Voli i irte 
added 

• 

::.::-:.:.iF^a^*iitii;6t::M; 
:.;;i;;:•;;;•^JUlTiberi::•:•"::;^ l i i i t t^i^:; iiiiTittieii;: 

wtDoes "Ol include allpHpresetveclsiniiple uliquots received. See .icimple leceivin^ SOP (Si\tiJ-OE\'). 

Additional Notes, Discrepancies, & Resolutions: 

I 
I PaL'e 1 of: 1 2 
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Columbia Analytical Services Inc. 
Cooler Receipt and Preservation Form 

Client / Project: Service Request K09 

.Sami)le 10 oil Bottle.. .^;Hi;::^SampiBiD^on;COC/:;;;:;;--^':;;;::; Sample ID on Bottle : Sample ID oh COC 

;:;::;ri:::;;;S;;.:H:i;;;;SiwiW^^ 

I'i ("i \ i 

1 i^x • i i 
. 1 ; ; 1 \--- ̂ \̂ 

" ^ . „ - - ' -J %- ^ 

: Bottle C d u i i t i ; 
Bottle type:; 

' ^- / " — N 

" / • ' • ^ , ^ 

J l \ J j 
- ^ 

.4-
f 1 
j 

\^ 

Out of 
temjj 

• • \ 1 

% 
\^l 

^ \ 

" ^ \ 

n 

Head^ 
space 

I CZ ' 

J L 

^—, 

1 

\ \ 

Brbke 

- • • , - - . 

LJ 

\ r? 
] [ 

. 1 . 

7 

i;;.pk::: 

^ ^ v N 

- ^ ) 
\ \ 

V.J 

=^N ' 

z ^ 

H;.i;!iReagent:::;::.: 

/ - ? A N 1 

t i \ \ f i 
VV ) ) 

- • - — ' • 1 — 

-\ ,/7 
w . 

II 

Vbliiriie 
added : 

1 

1 1 

Reagent Lot 
: Number 

, , ^—.. 

^ 1 l 

1 r. 
1 i • ^ 

J ! j , — ; L-'.: :.• 

inttiais 

\\ 
' i 

;:;:liiiri^::;; 

Additional Notes, Discrepancies & Resolutions: 
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METHYL MERCURY IN WATER BY DISTILLATION, AQUEOUS ETHYLATION, 
PURGE AND TRAP, AND CVAFS 

SCOPE AND APPLICATION 

1.1. This method is for determination of methyl mercury (CH3Hg) in filtered and unfiltered 
water by distillation, aqueous ethylation, purge and trap, desorption, and cold-vapor atomic 
fluorescence spectrometry (CVAFS). The method is for the determination of CH3Hg in 
aqueous samples, ranging from sea water to sewage effluent, based on EPA 1630. 

1.2. This method is desigried for determinationof CH3Hg in the range of 0.02-5 ng/L and may 
ii ii be extended to higher levels, by jselection of a sinaller sample size! M !' 

:{ iJ n \ \ ; j '.I /: w n : v.:.i h !:"\\ •' n •• \\ \\ H '; 
l,3.y Methyl rhercury as defined iiiithislmethod rrieahs^all meAyl iherciiryjforms'_^a^^ 

found in the sample such as: CHsHgH-, CHsHgCl, CHsHgOH, and CHsHgS-R. 

1.4. The detection limit and minimum level of quantitation in this method are usually 
dependent on the level of background elements rather than instrumental limitations. The 
method detection limit (MDL; 40 CFR 136, Appendix B) for CHsHg has been determined 
to be 0.02 ng/L when no background elements or interferences are present. The minimum 
level (ML) has been established as 0.06 ng/L 

METHOD SUMMARY i! ii \] \i. . . ' j 'z •'' 
% _ y A. r ,--^-' 1; 

2.1. A 100-2000 mL saiiiple is collected directly into specially cleaned, pretested, 
fluoropolymer or borosilicate bottle(s) using sample handling techniques specially 
designed for collection of metals at trace levels. 

2.2. For dissolved CHsHg, samples are filtered through a 0.45-[j,m capsule filter. 

2.3. Fresh water samples are preserved by adding 4-5 mL/L of pretested 11.6 M HCI, while 
saline samples ([C1-] > 500 ppm) are preserved with 2 mL/L of 9 M H2SO4 solution, to 
avoid distillation interferences caused by excess chloride. 

2.4. Prior to analysis, a 45-mL sample aliquot is placed in a specially designed fluoropolymer 
distillation vessel, and ~ 35 mL of the water is distilled into the receiving vessel at 125°C 
under Argon flow. 

2.5. After distillation, the sample is adjusted to ~ pH 4.9 with an acetate buffer and ethylated in 
a closed purge vessel by the addition of sodium tetraethyl borate (STEB or NaBEt4). 

2.6. The ethyl analog of CH3Hg, methvlethyl mercury (CH3CH2 -Hg-CHs), is separated from 
- 1 •', solution by purging with Argon onto a Tenax ® trap. 
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2.7. The trapped methylethyl mercury (MeEtHg) is thermally desorbed from the trap via argon 
that carries the desorbed organo-mercurials through a GC column, then onto a pyrolytic 
decomposition column, which converts organo-mercurial forms to elemental mercury 
(Hg*̂ ), and finally into the cold-vapor atomic fluorescence spectrometer (CVAFS) for 
detection. 

Figure 1: Schematic of Apparatus 

A) Aqueous Phase Ethylation Step 
f^^ Tenax Trap 

Hg Free Ar 

Ar 
; 
i\ 

B) Measurement Step 

Aqiieous 
Sample 

+ Acetate 
Buffer 

+ NaBEt4 

'4r ^ ' - ) ] n 
Tjenax Trap - ' -̂ ^ Pyrolyals 

j ^vxl l t f" 
I ' - " — ' ' I I Atomic I 

-Fluorescence 
betiect'or 

T 
Ar 

' j Signal 
^ to PC 

ISOTHERMAL GC 
90-100 «C 

DEFINITIONS 

\ v _ x / ; V 

V-r 
3.1. Dissolved Methyl Mercury^ - Alt'distillable CH3Hg forms and species found in the filtrate 

of an aqueous solution that has been filtered through a 0.45 micron filter. 

3.2. Methyl Mercury - Mono Methylmercury = MMHg = Methyl Mercury = MeHg = CH3Hg . 
All acid-distillable Hg, which, upon reaction with NaBEt4 yields methylethyl mercury. This 
includes, but is not limited to, CH3Hg+, strongly organo-complexed CH3Hg compounds, 
adsorbed particulate CH3Hg, and CH3Hg bound in microorganisms. In freshly collected 
samples, dimethyl mercury ((CH3)2Hg) will not be recovered as CHsHg, but in samples 
which have been acidified for several days, most (CH3)2Hg has broken down to CH3Hg. In 
this method, CH3Hg and total recoverable CH3Hg are synonymous. 

3.3. Analysis Sequence - Samples are analyzed in a set referred to as an analysis sequence. The 
sequence begins with instrument calibration followed by sample analyses interspersed with 
various quality control checks. Tlie sequence is < 20 samples and concurrent QC checks. 

3.4. Ethylation Blank - A minimum of one Ethylation blank is run for each calibration curve. 
The ethylation blank is run on clean DIH2O exactly as standards (i.e. with acetate buffer and 
ethylating reagent and purged onto a trap). The peak height or area of the ethylation blank (or 
mean of muhiple ethylation'blanks)'is:isubtracted from the area of each standard to establish 
the calibration factors. 
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3.5. Ethylating Agent - Sodium Tetra Ethyl Borate or STEB or NaBEt4. 

3.6. Matrix Spike (MS) - In the matrix spike analysis, a predetermined quantity of standard 
solution of analyte is added to a sample matrix prior to sample preparation and analysis. The 
purpose of the matrix spike is to evaluate the effects of the sample matrix on the method used 
for analyses. Percent recoveries are calculated for the analyte detected. 

3.7. Matrix Spike Duplicate (MSD) - In the matrix spike duplicate analysis, a duplicate 
predetermined quantity of standard solution of analyte is added to a sample matrix prior to 
sample preparation and analysis. The purpose of the matrix spike duplicate is to evaluate the 
effects of the sample matrix ion the method used for analyses. Percent: recoveries are 
calculated for the analyte detected!! Th'e.j:elative percent; difference (ELPD), j between the 
matrix spike and matrix'spike diiplicate is calculated and lised to aissess ̂ alytical precision. 

'-̂ >r:̂ y I IJ %z:Jy "%-::^ U ^S! :.i ^ %. ''^zy'y \^z i !..'-:-::. oJ:z:i l.^->' . 
3.8. Method Blank - The method blank is an artificial sample designed to monitor introduction 

of artifacts into the process. The method blank consists of all reagents, carried through the 
entire analytical procedure. Either the concentration or peak height of the method blank is 
subtracted from the concentration or peak height of the samples, before calculating sample 
concentrations. 

3.9. Quality Control Sample,(QCS): A sample containing CH3Hg at known concentrations. The 
QCS is obtained from a source,extemal ,10̂ tlie laboratory, or is prepared from a source of 
standards different froiri the source of calibration rStandards. It is used as an independent 
check of instrument calibration and^ is'jnot carried through the whole method, but just 
ethylated as the calibration standards are. 

3.10. Ongoing Precision Recovery (OPR) - A standard analyzed at the beginning and end of an 
analytical sequence. The spiked standard is carried through the whole method and is used to 
verify the ongoing validity of the method. 

3.11. Standard Reference Material (SRM) - A sample with a certified concentration. 

INTERFERENCES 

4.1. Extreme care must be used in preventing ambient water samples from becoming 
contaminated during the sampling and analysis process. Samples may become 
contaminated by numerous routes. Potential sources of trace metal contamination during 
sampling include: metallic or metal-containing labware (e.g., talc gloves that contain high 
levels of zinc), containers, sampling equipment, reagents, and reagent water; improperly 
cleaned and stored equipment, labware, and reagents; and atmospheric inputs such as dirt 
and dust. Even human contact can be a source of trace metal contamination. For example, 
it has been demonstrated that dental work (e.g., mercury amalgam fillings) in the mouths of 
laboratory personnel can contaminate samples that are directly exposed to exhalation. 
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4.2. 

., -•• ' J 

Contamination control Philosophy—The best way to control contamination is to 
completely avoid exposure of samples to contamination in the first place. Avoiding 
exposure means performing operations in an area free from contamination. Two of the 
most important factors in avoiding/reducing contaminadon are (I) an awareness of 
potential sources of contamination and (2) strict attention to the work being done. It is 
imperative that the procedures described in this method be carried out by well-trained, 
experienced personnel. 

4.2.1. Use a clean environment—The ideal environment for processing samples is a class 
" ipp clean/roqm. If .a cleaii roomjis.not available, .all sample preparation should be 
! ;\\ ; i performed in a class 1 (50 clean bench^or a'noninetal glove box!fed by mercury-free 
\\ ,\jj arid particle-free air or nitrpgen.fi Digestions should belperfomied in a nphmetal 
(.• \J fiirhehood'sifuated, ideally in the'cleahVoomr:--^ LVM \^Z' \ ::T:J L " V 

4.2.2. Minimize exposure—The apparatus that will contact samples, blanks, or standard 
solutions should be opened or exposed only in a clean room, clean bench, or glove 
box so that exposure to an uncontrolled atmosphere is minimized. When not in use, 
the Apparatus should be covered with clean plastic wrap, stored in the clean bench 
or in a plastic box or glove box, or bagged in clean zip-type bags. ' 

4.2.3. Clean work suî faces—rBefore ai"given\batch of samples is processed, all work 
surfaces in the I hood, blean ,benchr:̂ ;or glove box in which the samples will be 
processed should.be;^cl^aned'.ljyiwiping v/ith a lint-free cloth or wipe soaked with 
reagent water. 

4.2.4. Wear gloves—Sampling personnel must wear clean, non talc gloves during all 
operations involving handling of the Apparatus, samples, and blanks. Only clean 
gloves may touch the apparatus. If another object or substance is touched, the 
glove(s) must be changed before again handling the apparatus. If it is even 
suspected that gloves have become contaminated, work must be halted, the 
contaminated gloves removed, and a new pair of clean gloves put on. 

4.2.5. Use metal-free apparatus—All apparatus used for determination of CHsHg at 
ambient water quality criteria levels must be nonmetallic and free of material that 
may contain metals. 

4.2.6. Construction materials—Only fluoropolymer or borosilicate glass containers should 
be used for samples that will be analyzed for Hg because Hg vapors can diffuse in 
or out of other materials, resulting in results that are biased low or high. All 
materials, regardless of construction, that will directly or indirectly contact the 

• •• •sample must be cleaned'Using the procedures in this method and must be known to 
be clean and mercury free before proceeding. 

http://nitrpgen.fi
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4.2.7. Serialization—It is recommended that serial numbers be indelibly marked or etched 
on each piece of apparatus so that contamination can be traced, and logbooks or 
spreadsheets should be maintained to track the sample from the container through 
the labware to introduction into the instrument. It may be useful to dedicate 
separate sets of labware to different sample types; e.g., receiving waters vs. 
effluents. However, the apparatus used for processing blanks and standards must be 
mixed with the apparatus used to process samples so that contamination of all 
labware can be detected. 

4.2.8. The laboratory or cleaning facility is responsible for cleaning the apparatus used by 
the sampling team. If there are any indications that the apparatus is not clean when 

wt 

4.2.9. 

received by..the sampling,team (erg.,,,ripped.;storage bags), anLassessment of the 
likelihood of cbntiarriination 

n K':l 

must, be rriade/ 
i 

CdntamiriatiOn by cariyover—CdMarhihation'tnay occur'when ?a"S£ufiple containing 
a low concentration of CH3Hg is processed immediately after a sample containing a 
relatively high concentration. When an unusually concentrated sample is 
encountered, an ethylation blank should be analyzed immediately following the 
sample to check for carryover. Samples known or suspected to contain the lowest 
concentration of CHsHg should be analyzed first followed by samples containing 
higher levels. 

4.2.10. Contamination/by sainpIes^SijgKficahtxlaTO or instrument contamination 
may result when untreated effluents, in-prpcess waters, landfill leachates, and other 
samples containing/hi^ concentrations jjof Hg or CH3Hg are processed and 
analyzed. This method is not intended for application to these samples, and samples 
containing high concentrations of trace metals should not be permitted into the 
clean room and laboratory dedicated for processing trace metals samples. 

4.2.11. Contamination by indirect contact—Apparatus that may not directly come in 
contact with the samples may still be a source of contamination. For example, clean 
tubing placed in a dirty plastic bag may pick up contamination from the bag and 
subsequently transfer the contamination to the sample. Therefore, it is imperative 
that every piece of the apparatus that is directly or indirectly used in the collection, 
processing, and analysis of samples be thoroughly cleaned. 

4.2.12. Contamination by airborne particulate matter—Airborne particles are less obvious 
substances capable of contaminating samples. Samples may be contaminated by 
airborne dust, dirt, particles, or vapors from unfiltered air supplies; nearby corroded 
or rusted pipes, wires, or other fixtures; or metal-containing paint. Whenever 
possible, sample processing and analysis should occur as far as possible from 
sources of airborne contamination. 
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4.3. Interferences 

4.3.1. Metals: Iron and Sulfur may cause interferences. 

4.3.2. Chloride: Distillation of CH3Hg from solution requires a carefully controlled level 
of HCI in solution. Distillation will not be quantitative if too little HCI is added, 
but too much HCI results in co-distillation of HCI fumes, which interfere with the 
ethylation procedure. Therefore fresh water samples must be preserved only with 
between 0.3% and 0.5% (v/v) 11.6 M HCI, and salt water samples with between 
0.1% and 0.2% (v/v) 9 M H2SO4. 

;.'••. ' /'•,.- - .y / ' , • • • " " ' s \ I \ I ' - . j - j - - J j , — •..-^ / y - y . ^ j i , i 1.1 •• ^ i ~ - - _ \ 

!4:3,3.; l^itric'Acid: Sam'plesi jpreserved [witli' nitnc acid^HNQp caiitiot._.be ana l^d for 
11 \-J I GH3Hg as the analyte is!partially decomposed in/the distillation;stetj by,this reagent. 

4.3.4. Molecular Interference: The fluorescent intensity is strongly dependent upon the 
presence of molecular species in the carrier gas that can cause "quenching" of the 
excited atoms. The Tenax® trap eliminates quenching due to trace gases, but it still 
remciins the analysts' responsibility to ensure high purity inert carrier gas and a 
leak-free analytical train. In some rare cases (such as oil polluted water) low 
molecular weight organic compounds may purge with the methylethyl mercury and 
collect on the trap, subsequently resulting in signal quenching during elution. Such 
cases are best treated^by sample dilution priofto distillation. 

4.3.5. Inorganic Merciiry ahd'TQG:' A positive 1 artifact is possible with the distillation 
procedure in cases where high inorganic Hg concentrations are present (Reference 7 
in Reference I). In natural waters, approximately 0.01 to 0.05% of the ambient 
inorganic Hg in solution may be methylated by ambient organic matter during the 
distillation step. In most waters, where the percent CHsHg is 1-30% of the total, 
this effect is trivial. However, the analyst should be aware that in inorganic Hg 
contaminated waters, the fraction CHjHg can be < 1% of the total, and so flagging 
of the data (as representing a maximum estimate of CH3Hg concentration) may be 
warranted. In samples with high levels of divalent mercury (Hg II), solvent 
extraction may be preferable to distillation (Reference 7 in Reference 1). 

SAFETY 

5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 
taken when performing this procedure. This includes the use of personnel protective 
equipment, such as, safety glasses, lab coat, and the correct gloves. 

5.2. Chemicals, reagents and standards must be handled as described in the CAS safety policies, 
• -•• -approved methods, and in- MSDSsi.where available. Refer to the CAS Environmental, 

y Health and Safety Manual and the appropriate MSDS prior to beginning this method. 
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5.3. 

5.4. 

Hydrochloric and Sulfuric Acids and Potassium Hydroxide are used in this method. These 
acids and bases are extremely corrosive and care must be taken while handling them. A 
face shield should be used while pouring acids. Safety glasses, lab coat and gloves should 
be worn while working with the solutions. 

Chronic mercury exposure may cause kidney damage, muscle tremors, spasms, personality 
changes, depression, irritability, and nervousness. Organo-mercurials may cause permanent 
brain damage. Because of the toxicological and physical properties of the Hg, pure 
standards should be handled only by highly trained personnel thoroughly familiar with 
handling and cautionary procedures and associated risks. High concentrations of methyl 
mercury/can be fatal! 

^ 
(5.5.'i iCAS.! purchases a dilute staiidard sblutidh of .methyl mercury fcir this: method: If primary 

solutibns are prepared, they nriust bd prepared in a futfie'̂ hood with the utmost daution. 

5.6. Hands should be washed thoroughly after each manipulation and before breaks. 

5.7. Ethylating agent (NaBEt4) is toxic, gives off toxic gases (triethylboron), and is 
spontaneously combustible. To discard unused portions of ethylating agent and empty 
bottles, place into a large beaker of-10% IN HCI in the hood, triethylboron will bubble 
off to the air where it is ,ey.entually oxidized to harniless boric acid. Leave the acid beaker 
in the hood indefinitely, or boil ddwri\to'half,the,bri^^ volume to destroy residues before 
discarding as acid waste. ri '; I : i V 

SAMPLE COLLECTION, PRESERVATION, AND STORAGE 

6.1. Before samples are collected, the type of data required, (i.e., dissolved or total), so that 
appropriate preservation and pretreatment steps can be taken. The pH of all aqueous 
samples must be tested immediately before removing an aliquot for processing or direct 
analysis to ensure the sample has been properly preserved. 

NOTE: Do not dip pH paper or pH meter into the sample; remove a small aliquot with a 
clean pipette and test the aliquot pH. 

6.2. Samples are collected into rigorously cleaned fluoropolymer bottles with fluoropolymer or 
fluoropolymer-lined caps. Borosilicate glass bottles may be used if Hg and Hg species are 
the only target analytes. It is critical that the bottles have tightly sealing caps to avoid 
diffiision of atmospheric Hg through the threads. Polyethylene sample bottles must not 
be used. 

NOTE: Discrete samplers have been found to contaminate samples with Hg at the ng/L 
level; therefore, great care should be exercised if this type of sampler is used to collect 
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samples. It may be necessary for the sampling team to use other means of sample collection 
if samples are found to be contaminated using the discrete sampler. 

6.3. Sample filtration—For dissolved CH3Hg, samples and field blanks are filtered through a 
0.45-^m capsule filter (Section 7.2). The Sampling Method describes filtering procedures. 

6.4. Preservation—Samples are preserved by adding 4-5 mL/L of concentrated HCL (to allow 
both CH3Hg and total Hg determination). Saline samples ([Cl-]>500 ppm) are preserved 
with 2 mL/L of 9 M H2SO4 solution. Acid-preserved samples are stable for at least six 
months, if kept dark and cool. 

n 6.4.1;; Samples may be shipped to the laboratory impreserved if they, are:^(l) collected in 
i [K\ :i ^r.„^A_,//...M.L,v_ ^2) filW tLths)top witHmb head' 1'-^-^--^^A:....... \v ij fluoropolymer-bottles, 

v^-^ 

space,! (3). capiped,tightly, 
'! i; \s;! and (4) rnaintai'ned at ̂ G-4EG from the tihie of collection untirpresesrvatidn. The 

, / ij 1 samples must be aeid-preserved within48 h.of sampling. -..- •- i L, „..̂  

6.4.2. Handling of the samples in the laboratory should be undertaken on a mercury-free 
clean bench. 

6.5. Storage—Sample bottles should be stored in clean (new) polyethylene bags until analysis. 
To maintain CHsHg concentrations without degradation, it is necessary to keep acid-
preserved samples dark and cool. If properly preserved, samples can be held up at least six 
months before analysis-^f'^N / / ' A , li '',• v\ / / 

il • ' \ ]] [V::ry ^ # 
7. APPARATUS AND EQUIPIVffiNT Vs. / / i; ji 

7.1. Cold vapor atomic fluorescence spectrometer (CVAFS): Brooks-Rand (Seattle, WA) 
Model III CVAFS, or equivalent. 

7.2. Filter: 45-ixm, 15-mm diameter capsule filter (Gelman Supor 12175, or equivalent) 

7.3. Flow meter/needle valve capable of reproducibly keeping carrier gas flow at 30 mL/min. 

7.4. Flow meter/needle valve capable of controlling and measuring gas flow rate to the purge 
vessel at 350 ± 50 mL/min. 

7.5. Fluoropolymer fittings: Connections between components and columns are made using 
6.4-mm O.D. fluoropolymer tubing and fluoropolymer friction-fit or threaded connectors. 

7.6. Tenax® traps for Hg speciation. Silanized, blanked with ends plugged with Teflon. 
1/4" O.D. x 10 cm length. (Brooks Rand AF-21-00 or equivalent) 

;,>„.- -7.7. Isothermal GC Unit: The GG column is ~ 0.3 M long borosilicate glass column tubing 
with 0.25-in/O.D. and 4-mm'I.D.^ bore. The column is silanized, and packed with 
preconditioned 60/80 mesh 15%o OV-3 on Chromasorb WAW-DMSG, held in place with 
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silanized glass wool plugs. The column is held in a small temperature-controlled 
isothermal oven made from a heating mantle. (Supelco Inc. custom product or from Brooks 
Rand 

7.8. Pyrolytic Organo-mercury Breakdown Column: A 20-cm length of 7-mm O.D. by 4.5-mm 
I.D. quartz tubing with the central 10 cm packed with quartz wool. The column is wrapped 
with 10 cm of 22-gage Nichrome wire that is electrically heated to about 750-900 "C 
(bright orange) with ~56 volts from an autotransformer. 

7.9. Gold-coated sand trap or gold wire trap for removing mercury from argon line and for 
trapping mercury exiting the detector: A tube 10-cm x 6.5-mm O.D. x 4-mm I.D. quartz 

. tubing. The tube is.filled ^with 3.4-cm of gold-coated 45/60 mesh.quartz sand with the ends 
11 plugged,withquartz wdol.|(Brooks Randi jLtd;i)Seattle^~^X, Par^.No. AF^20 or equivalent). 
• j : • ! 1 ' r i ( i I •. ' ' I A \ 1 I ' 1 ' -" ' _ - • I • :- i I r ' ' ' ' . . , „ . ? • ! 1 

I ' ' I \ ' . i - j i I ! I ", I •. >. ••• I - I '" r " ^ -^ ' i • i i i ' I- r I • ' 

7>10.' Traps!are'fitted wî th_;6.5-mm'i.d. fluoropblymter fnctioii-fit-sleeves for maM 
to the system. When traps are not in use, fluoropolymer end plugs are inserted in trap ends 
to eliminate contamination. At least 16 traps are needed for efficient operation. 

7.11. Computer (Pentium or better) and Windows Mercury Guru software to record and integrate 
the signal from the spectrometer. 

7.12. Pipettors: All-plastic pneumatic fixed-volume and variable pipettors: 20 uL to 10.0 mL. 

/V""̂ N f r " ' n \ r ' ^ \ '••K //' 
7.13. Analytical balance capable of weighing to-the'nearest 0.0001 g 

\v._..v' V-, ..y li 11 

7.14. Oven able to maintain temperature of 70 to 100 Celsius. 

7.15. 50 mL Teflon Bombs (Savillex or equivalent). 

7.16. Ultra high-purity argon (grade 5.0) 
7.17. Cold vapor generator (bubbler)—180 mL borosilicate glass with standard taper 24/40 neck, 

fitted with a sparging stopper having a coarse glass frit that extends to within 0.2 cm of the 
bubbler bottom (Brooks Rand, Frontier Geosciences, Inc., or equivalent). 

STANDARDS, REAGENTS AND CONSUMABLE MATERIALS 

8.1. Reagent water: Water in which mercury is not detected by 1631 total mercury method. 
18-megaohm ultra-pure deionized water from a pre-purified (laboratoiy DI water) source. 

8.2. Argon: Grade 5.0 (ultra high-purity, GC grade) inert gas that has been further purified by 
the removal of Hg using a gold-coated sand trap. 

8.3. Hydrochloric acid—Trace-metal purified reagent HCI containing less than 5 pg/mL, Hg-
CH3Hg is not stable in concentrated acid, so the acid does not need to be tested for CH3Hg. 
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8.4. Sulfuric acid—Trace-metal purified reagent H2SO4 containing less than 5 pg/mL Hg. 
CHsHg is not stable in concentrated acid, so the acid does not need to be tested for CH3Hg. 

8.5. Glacial Acetic Acid: Reagent grade. Blank Pre-tested and verified to be low in mercury. 

8.6. Potassium Acetate: Neat, reagent grade. Blank Pre-tested and verified to be low in 
mercury. 

8.7. Potassium Hydroxide: Neat, pellets Semiconductor grade (or shown low in Hg). 

8.8. Sodium Tetraethyl Borate: 1-g vials. Use STREM as supplier. 

ik9.| 
, \ i 

V •-•... 

•MPD'G 1% Solution: WeigkoJl - 0;.2 g A!PDC'(ainmomum pyrrolidine 'dithiocarbarriate) to 
the^nearest mg into a 40 mL amber VOA iviab Add water such that thelotal weight is now 

' -100 times-the starting weigntJ cap tightly and shake to dissolve. The solution may be 
purified by extraction with three 10 mL aliquots of methylene chloride. 

NOTE: This preparation is small and in amber to protect the APDC which is light 
reactive. It is strongly recommended that the solution be prepared fresh daily. 

8.10. Ethylating Agent (Sodium Tetraethyl Borate 1 % Solution, STEB, NaBEt4): 

8.10.1. Rinse approxiniatefy^O seven'-̂ milliliter Teflon vials with reagent water and arrange 
in a vial rack in a class-jl'OO clelan hood. (Of use amber HPLC auto-sampler vials.) 

8.10.2. Pour 100 mL of reagent water into a l25-mL Teflon bottle and add 2.0 g of KOH 
pellets. Dissolve mixture and place in freezer until ice crystals just begin to form. 

8.10.3. Turn on reagent water. Remove wax and tape seal from a 1.0-g ampoule of sodium 
tetraethyl borate. Open the ampoule and immediately transfer its contents to the 
125-mL Teflon bottle, cap tightly, and give a few quick shakes. 

8.10.4. Fill the now empty ampoule and its cap with reagent water and sink into a beaker 
containing water and HCI (the pure borate powder is pyrophoric and could 
spontaneously-combust when exposed to air if not stabilized by the addition of 
water). 

8.10.5. Shake the borate solution again then transfer to the vials, leaving ample air space 
for freezing and capping tightly. 

8.10.6. Place all the vials in the freezer standing upright. 
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8.10.7. If any doubt arises about the quality of the ethylating reagent, make a new batch, as 
old material often gives good results for reagent water spikes, but not for environ
mental samples. Do not use STEB solid or 1% solution if they have a yellow color. 

8.11. 2M Acetate Buffer: 2 M Acetate Buffer: 

8.11.1. Add 100 mL reagent water to a Teflon bottle. 

8.11.2. Add 19.6 g of Potassium Acetate. 

8.11.3. Add 11.8 mL of Glacial Acetic Acid. 

^ [i I \ il , y - ' - ' O / ' z ~ y < i \ ;i ' " ' M ' ' ' \ r ' " ' : ' / ,-••->••, [i . \'. ': • - ' ^ '• t • ,-. 

lj 8;,U.fl. Ethylate/̂ A'ith',0.5,1 mL||STEB (!>% sOlutidn) and {purge i overnight, with argon to 
! i ii - ' ! remove trace methylmercury This solution has an indefinite lifetiitTie when stored in 
•'.y.y -I \.> Teflon, •'-z:̂ -" Li \J l̂  '.i v- -.._:•.: L^..IZ •.,:..:- l „--

8.12. Argon (Ar): Use Grade 5.0 (ultra high purity grade) argon that has been further purified by 
the removal of mercury using a gold or iodated carbon trap that is located in line between 
the gas output and the analyzer gas input. 

8.13. Stock methylmercury standard: Stock methylmercury standards (1.0 ug/mL= 1,000 ppm) 
are obtained from Brooks Rand Seattle. Two standards are purchased. The first is 
MeHgCl and the second (lised TorQCS), is from a second source and is MeHgOH. Both 
standards are sold as 1.00 ug/LJin 0.5,% HOAc aiid 0.2% HCL (v/v). These solutions are 
kept in the refrigerator and.are stable until the expiration date, (one year) 

8.14. MeHg standard A: Pipette 0.100 mL of the stock solufion (lug/mL = 1,000,000 pg/mL) to 
100 mL volumetric flask containing ~ 50 mL DIH2O, 0.5ml HOAc, and 0.2 ml HCL. QS 
with DIH2O. The resulting solution contains 1000 pg/mL MeHg. Keep in a tightly closed 
Teflon bottle in the refrigerator. This expiration date is the same as the stock standard. 

8.15. MeHg standard B: Pipette 10.0 mL of MeHg STD B (1,000 pg/mL) to 100 mL volumetric 
flask containing ~ 50 mL DIH2O, 0.5ml HOAc, and 0.2 ml HCL. QS with DIH2O. The 
resulting solution contains 100 pg/mL MeHg. Keep in a tightly closed Teflon bottle in the 
refrigerator. This expiration date is the same as the stock standard. 

8.16. MeHg standard C: Pipette 1.0 mL of MeHg STD B (1,000 pg/mL) to 100 mL volumetric 
flask containing ~ 50 mL DIH2O, 0.5ml HOAc, and 0.2 ml HCL. QS with DIII2O. The 
resulting solution contains 10 pg/mL MeHg. Keep in a tightly closed Teflon bottle in the 
refrigerator. This expiration date is the same as the stock standard. 

PREVENTIVE MAINTENANCE 

9.1. All maintenance activities are recorded in a maintenance logbook kept for each instrument. 
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9.2. Broad or asymmetrical peaks indicate a problem with the desorption train, such as low gas 
flow rate, water vapor on the trap(s), or a GC column damaged by chemicals or 
overheating. Replace or recondition traps and GC column as needed. 

9.3. Traps should be tracked by unique identifiers so that any trap producing poor results can be 
quickly recognized and discarded. Traps are best when blanked before each use in 
analysis. 

9.4. Bubblers must be kept clean by at least triple rinsing with / storing in DIH2O between runs. 
Make stu-e to fill and drain the dip tube during each rinse. Alternatively store in dilute HCI. 

9.5.,j Occasionally moye the Pyrolytic Coil off^center^(Right;and Left) while blanking traps. 
' i tFhis is done id remove mercury frorii the sides)of the Pyrdlytic tiilje. ' 
!l r i W i i N W :i IJ-xXn ! \ ; : r y (I 1: i f ii 

'9:6;; Conditidri^e GGtcolumiî  ~ every 2 
, .. ,, // l\ \\ W " ' I.! .. 

to 3Lmoriths. -SLOWLY ramprthe'GCoven lip to 180 
''C and condition for 12-16 hours. This purges impurities from the column. See the Model 
III manual for this procedure. 

NOTE: Ramping too quickly causes the oven to overshoot the desired temperature. 
Going too high (200 "C) will ruin the column packing material 

9.7. Depending on usage the Mercury Source Lamp in the CVASS unit will need to be changed. 
This procedure is found'in the Brooks, Rand-Mariual/7 

10. RESPONSIBILITIES '\\. ,̂7 'K_J/ \\ \\ 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review. Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP. The acceptance criteria for test performance 
are listed in Table I. This demonstration is in accordance with the training program of the 
laboratory. Final review and sign-off of the data is performed by the departrnent 
supervisor/manager or designee. 

10.2. It is the responsibility of the department supervisor/manager to document analyst training. 
Documenting method proficiency, as described in the CAS SOP for Documentadon of 
Training, is also the responsibility of the department supervisor/manager. 

11. PROCEDURE 

11.1. An analytical batch is up to 20 field samples that are prepared with the same reagents and 
analyzed within the same 12-hour shift. The analytical batch contains the following 
standards, samples, blanks, and QC Checks: 
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Method Blank 1 
Method Blank 2 
Method Blank 3 
OPR (Carried through entire method) 
Matrix Spike 
Matrix Spike Duplicate 
Up to 10 samples 
QCS (2" Source ethylated just as a standard) 
Matrix Spike 
Matrix Spike Duplicate 
Up to 10 additional samples 
OPR (Carried, throiigh entire metho^) . .̂.̂  

H\- I 1 i f 
y /••{ 

For more, than!26|sarriples iih a 
blanks arelaiialyzed ih#iplicate. 

12-hour shift,) the sequence is? repeated. Method 
• JThe ayeragerJdf these. v'alue.s is.used to coirect the 

sample reading for the contribution of the reagents and the prep tools/containers to 
the measured methylmercury in unknown samples. The mean blank value should be 
less than 0.045 ng/L of CH3Hg, and the variability should be less than 0.015 ng/L 
of CH3Hg. A mean blank value greater than 0.045 ng/L CH3Hg or a variability 
greater than 0.015 ng/L of CHsHg is unacceptable for low level ambient analysis. 

11.2. Sample Distillation 

4 ' ' " ' z /'/•' "'X ,• X"! ' \ \ / / 

11.2.1. Weigh a 45-mL aliquot ifrom'a thorpughlySshaken, acidified sample, into a 60-mL 
fluoropolymer distillatidh vial! Aidd 200 l̂;IL of 1% APDC solution, and replace the 
distillation cap, such that the tubing extends to the bottom of the vial. 

Note: CAS experiments show that light reactive APDC degrades rapidly. It is 
highly recommended that APDC be made fresh daily and stored in amber bottles. 

11.2.2. Repeat this procedure for all samples to be distilled in a set, including three reagent 
water blanks and spiked samples. 

11.2.3. Matrix spikes and matrix spike duplicates—For every 10 or fewer samples, pour 
two additional 45-mL aliquots from a randomly selected sample. Spike the aliquots 
at the level specified in Section 12.3 and process them in the same manner as the 
samples. There should be two MS/MSD pairs for each analytical batch of 20 
samples. 

11.2.4. For each sample, prepare a 60-mL distillate receiving vial. Add 5.0 mL reagent 
water to each receiving vial. Cap so that the tubing extends into the water layer. 

11.2.5. Record the sample ID associated with each distillation and receiving vial. It is 
important to develop an unambiguous tracking system, such as the use of engraved 
vial numbers, because the distillation vials themselves cannot be labeled 
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11.2.6. Place each prepared distillation vial into one of the holes in the heating block and 
attach the fluoropolymer tubing to the incoming gas supply from the rotometer 
manifold. Adjust the gas flow rate through the bubbler to 60 ± 20 mL/min. (40 on 
the flow meter scale ). 

11.2.7. As each distillation vial with sample is placed into the heating block, attach the 
tubing from the receiving vessel to the inlet port of the distillation vessel. Place the 
corresponding labeled distillation vial into the ice bath adjacent to the heating 
block. 

vV._.y,/ 

NOTE: Be careful that the 5 mL iwater in the;receiver vial doesinot freeze, blocking 
.-:,-'• '>:\ f Z • \ \ ! • \ !! I f "' fi - v \ /;,'• --^s^ II n I p — •!" < \ 

the tubing from rthe^distillation vial^ This/Can cause back (flow a!ndJoss -"—'—'-
1^0preventthis'iryblliri: |i \ { ^ i . \ j ; i [] '[- '• ' ' 

of sample. 

1) 
2) 
3) 

._>' Li \J !! li X.i zzyy yzzẑ  Zzzẑ  \.Zz:::z\ 
Preheat the heating block to at least 100 °C before adding distillation vessels. 
Do not completely immerse the receivers in ice block for the first few minutes. 
Watch the receiver vessels carefully for the first 5 to 10 minute and check that: 

a. the flow meters maintain constant flow at 40 ± 3 on the rotometer. 
bubbles are visible in the receiver 
warm fiimes are distilling over 
the receivers are not ice jammed. 

b. 
c. 
d. 

[fl 
• • , \ • ^ .// 

11.2.8. Once all the holes in a heatingiblock are'Tilled, place the aluminum lid over the 
vessel caps such^that;'all\tubing is! passing lyithout crimps through the slots, and the 
lid is making metal-to-metal contact with the block (provides proper heating of the 
lid). 

11.2.9. Tum on the temperature controllers to a pre-set block temperature of 125 ± 3 °C. 

11.2.10. Distill the samples until each receiving vial fills to the engraved 40 mL line. This 
will take ~ 2.5 hr to 4 hr depending on temperatures, gas flow rates, and water. 

11.2.11. Different samples and locations on the block will distill at somewhat different 
rates, so after about 2 hr, all of the tubes should be monitored frequently to avoid 
over-distillation. As the individual samples fill to the line, they should be removed. 

11.2.12. Over-distillation is the greatest potential risk for poor recoveries by this method. 
If more than the prescribed amount of sample distills over, the risk of HCI flimes 
co-distilling increases. Chloride and low pH interfere with the ethvlation procedure. 

11.2.13. If any samples are suspected of over-distillation, they should be checked with pH 
-:'paper."If the distillate pH is less than 3.5, it should be discarded, rather than 

analyzed. 
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11.2.14. Once all of the vials are distilled, the distillates may be stored at room 
temperature and in the dark for up to 48 h before analysis (loop the fluoropolymer 
tube around to close off the second port on the receiving vial). Don't refrigerate or 
store > 48 hr. 

11.2.15. The distillation-side (dirty) vials must be scrubbed thoroughly with a test-tube 
brush and alkaline detergent, then rinsed in reagent water, to remove organics prior 
to acid cleaning. Then the vials are filled with 10% HCI, recapped with the tubing 
looped around to close off the port, and placed in an oven at 80°C overnight. 

11.3. Ethylation Purge and Trap: 

f^-
: i 

[;. If standards, ethylationiblailks, orLQCS are being l̂ nalyzied, poiir.50j mL ofireagent 
\ j vvater/into the hiiHblefjIadd Oi3 mL of acetate buffer, the appropfiate spike, etc., and 
- 0:05M. l%^aBEt4 solution. •-• ^ •-:^' ^ -•"" i--'^ >-~ • i 1~ -̂

11.3.2. Add the ~ 40 mL of distillate to a clean bubbler. 

11.3.3. Pipette 0.3 mL of acetate buffer to the bubbler. 

11.3.4. Pipette 0.050 mL of freshly thawed 1% NaBEt» solution. Close the reaction vessel 
with the bubbler cap, clip,the cap on, and swirl gently to mix. 

z. z y li !j y i / 
11.3.5. Allow the contents of the bubbler::tG react for 17 min. The MMHg in the sample 

will be converted to<volatile methylethyl mercury (MEHg). 

11.3.6. After reaction, attach a Tenax ® trap to each bubbler with the 1/4" fluoropolymer 
fitting, and purge the sample with Argon (-200 mL/min - 40 on the scale) for 17 
min. 

11.3.7. The trap must be attached such that the gas from the bubbler enters the trap on side 
A (the crimped and numbered side of the trap). 

11.3.8. Once the sample has been purged 17 min, adsorbed water must be dried from the 
trap. Switch the 4 way valve and purge argon through the trap only for 7 minutes to 
dry. 

11.3.9. After the 7 minute drying, remove the traps and plug the ends with Teflon plugs. 
The sample is now ready for analysis. Trapped MEHg is quantitatively stable for 6 
hours. 

11.4. Thermal Desorption, GC-CVAFS analysis: 

11.4.1. Ensure the instrument is warmed up with the following conditions: 
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Ar flow to GC is on at 10 psi and 30-35 on the flow meter. 
GC oven is at 95 °C. 
PMT voltage is typically 660 to 700 Volts. Change this in order to achieve an 
offset as close to 50,000 counts as possible and very steady. (± 15 counts) 
Pyrolytic and Trap Coil controllers are turned on. 
Pyrolytic Coil is centered over glass wdol in Pyrolytic Tube. 
A daily Measure Instrument Noise test was done (typically 36-50). 

11.4.2. Remove the previous trap from the GC. 

11.4.3. Attach next trap to the GC column using a 1/4" fluoropolymer friction fit 
connector,,such that side,A (the crimped and numbered-side), is facing toward the 
-"^" '̂-'̂  //'-^v. A, t ' - z r - \r--y^ ^y---^, r 11 h - M -.̂  

I W I 
GC. v.. 11 

ii : - ^ ^ ! 
I! X\ \\ . J J il 1.4.4. Place the NicHroriie wire hea^inglcoil^around-the trapr-CeriteredLoyer,iandiextending 

beyond the packing material on side A. 

11.4.5. Re-connect the argon gas to side B of the trap. 

11.4.6. Allow at least 30 sec for the pressure in the system to equilibrate. 

11.4.7. Using the mercury Guru software, apply power to the coil aroimd the sample trap 
for 0.55-0.6 minutes (33^36\ seconds using''the software's automatic timer), to 
thermally desorb the ethylateid mercury species from the sample trap into the GC 
column. \ v ••''• I! 

11.4.8. Three peaks should emerge during the run. The first peak (-1.5 min) is Hg °, which 
is residual, and non-quantitative. The second peak to emerge (~3 min) is 
methylethyl mercury (the ethylation product of methylmercury). This is the peak of 
interest. Following this (-5 min), is the peak for diethyl mercury ((CH3CH2)2Hg), 
which is the ethylation product of Hg (II). If dimethyl mercury ((CH3)2Hg ), were 
present in the sample, it would appear as a second peak between Hg ° and 
methylethyl mercury-not fully resolved from the Hg " See Representative 
Chromatogram below: 
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800-

Figure 2: A Representative Chromatogram for ~ 5 pg STD 

Peak 1 Hg " Peak 2 MMHg (^MEHg) Peak 3 Hg II (-^HgEti) 

11.4.9. Allow the GC to run - Irnin beyond, the point that the diethyl mercury (Hg(ll)) 
peak returns to/base.line:''Place the next trap'in line and proceed with next sample 
analysis. ^ •! Mi 'z:.y '\'/ 

\ \ / / \ / / i! • i: 

11.4.10. Peaks generated using this technique should be sharp and close to symmetrical. 
(Unfortunately, some tailing is typical with this system.) Methylethyl mercury 
elutes at approximately 2.5 min and has a width at half-height of- 20 sec. Earlier 
peaks 
(Hg ", (CH3)2Hg) are sharper, while later peaks (diethyl mercury) are broader. 

11.4.11. If only the (Hg °) appears, it usually signifies that either that the pyrolytic column 
is not on, or that NaBEt4 was not added to the sample, or sample leaked during 
trapping. 

11.4.12. Normally the Hg ° peak is small. However, some Hg ° is generated by thermal de
gradation of diethyl mercury during desorption. So, when running samples with a 
high level of Hg (11), both the Hg ° and the diethyl mercury peaks will be bigger. 

11.4.13. The ratio of the two peaks is indicative of the quality of the Tenax ® trap. As the 
trap degrades, the amount of thermal breakdown of organo-mercurials increases. 
Since the diethyl mercury is much more sensitive to thermal breakdown than the 

• ). - • methyl-ethyl mercury, monitoring the latter peak can serve as an early warning for 
trap replacement. Generally, traps should be replaced any time the Hg ° peak grows 
to be as large as the diethyl mercury peak. (Traps typically last 3 to 6 months.) 
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11.5. Calibration and standardization 

11.5.1. The calibration contains five or more non-zero points and the results of the analysis 
of at least one bubbler (ethylation) blanks. 

11.5.2. Using the procedure in Section 11.3 and 11.4, standards are analyzed by the 
addition of aliquots of Hg working standards A, B, or C (Section 8.14-8.16) directly 
into 50 mL of DIH2O in the bubbler. A typical curve might contain 2, 5, 10, 20, 50, 
100 pg for low end analysis, or for higher concentrafions: 5, 50, 100, 500, 1000, 
2000 pg. 

:1;1.5.3 FOr̂ each calibration pdinf̂  svibtract-̂ he meah-peaki area of the ibubbler-(ethylation) 
Dlank(s)(for the batch from:] the [area'of [each standard, lj Cal culatej the calibration 
factors,'(CF) for/Hg in each of the'five!̂ to six standards asifollows: \ i /: 
\::::^ ^ : ^ ' ' l! vl L' Li \X ~-ir^ l..b-3 Ihzr^ i'::r:r; \:-z:>' 

Equation 1 

CF = (RS-REB) /CS 

where: 

RS =Peak height or area of the standard 
REB =E?akheight-or areaof the ethylation blank 
Cs rCoricentratidri.ofithe stcihdard (ng/L) 

ii '! ;! \Vzyy '̂•"- ^ 
r 

12. 

Calculate the ii.ercent '̂ relative!.]standard!.!deviation (%RSD) of the individual 
calibration factors for all points on the curve. 

11.5.4. Calibration criteria are as follows: 

(a) There must be a minimum of five non-zero calibration points. 
(b) The ethylation blank recovery of the low standard must be 65%-135% 
(c) The %RSD for all Calibration Factors is < 15%. 

11.5.5. Ongoing precision and recovery: Perform the ongoing precision and recovery test 
to verify calibration prior to and at the end of each 20 field sample analytical batch. 

QA/QC REQUIREMENTS 

12,1. Initial demonstration of laboratory performance 

12.1.1. The analyst shall make an initial demonstration of ability to generate acceptable 
accuracy and precision, the analyst shall perform the following initial precision and 
recovery (IPR) study. 

file:///Vzyy
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12.1.2. Analyze four replicates of the IPR solution (0.5 ng/L) according to the procedure 
beginning in Secfion 11. 

12.1.3. From the results of the four analyses, compute the average percent recovery (X), 
and the standard deviation of the percent recovery (s) for CHjUg. 

12.1.4. Compare s and X with the corresponding limits for initial precision and recovery in 
Table 2. If s and X meet the acceptance criteria, system performance is acceptable 
and analysis of samples may begin. If, however, s exceeds the precision limit or X 
falls outside the acceptance range, system performance is unacceptable. Correct the 
problem and repeat the test. 

12.2y 'In.Nreeognition of adyanlces, that ^e occjirring/jin aiialAĴ ical technologyi j the analyst is 
!\ ; permitted certaiiiv options I to .'improve results >̂ or\̂ lower the costj of rrieasureihents!/These 

'options include autdniation of-the system, solvent extraction in place of distillatid'n, direct 
electronic data acquisifion, or changes in the detector (i.e., CVAAS, AES, ICP/MS). 
Changes in the principle of the determinative technique, such as the use of colorimetry, are 
not allowed. If an analytical technique other than the CVAFS technique specified in this 
method is used, that technique must have a specificity for CH3Hg equal to or better than 
the specificity of the technique in this method. 

12.2.1. Each time this method is jmgdified,,the analyst is required to repeat the procedure 
in Section 12.UTf the change'will affect.^the'detection limit of the method, the lab 
must demonstraite that the ME)L|(40 CFR Part 136, Appendix B) is lower than one-
third the regulatory compliahcei level or!̂ ! lower than the MDL of this method, 
whichever is higher. If the change will affect calibration, the analyst must 
recalibrate the instrument. 

12.2.2. The laboratory is required to maintain records of modifications made to this 
method. These records include the following, at a minimum: 

12.2.2.1. The names, titles, addresses, and telephone numbers of the analyst(s) who 
performed the analyses and modification, and the QC officer who witnessed 
and will verify the analyses and modificafion. 

12.2.2.2. A narrafive stating the reason(s) for the modification(s) 

12.2.2.3. Results from all quality control (QC) tests comparing the modified 
method to this method, including the following: 

(a) Calibration 
(b) Initial precision and recovery 
(c) Matrix spike/matrix spike duplicate analysis 
(d) Analysis of blanks 
(e) Ongoing precision and recovery and quality control sample 
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12.2.2.4. Data that will allow an independent reviewer to validate each 
determination by tracking the instrument output to the final result. These 
data are to include the following: 

(a) Sample numbers and other identifiers 
(b) Processing dates 
(c) Analysis dates 
(d) Analysis sequence/run chronology 
(e) Sample weight or volume 
(f) Copies of logbooks, chart recorder, or other raw data output 
(g) Calculations linking raw data to the results reported 
\ I .. \ I . ' Z . / v \ \ i I s 5 ik!i.fr;^r,.^\i^]ljcL 

Lod'Detectioh Limitsiahd Method Reporting limits , 
'I [!_.. 

12.31 MethiJdi ^- „ _ , 
\zvy U \;:i yy:^-' V—y b VJ id Ll \ \ '^-y-y y::z} Vz:... 

12.3.1. A rhethod detecfion limit (MDL) study must be undertaken before analysis of 
samples c£in begin. To establish detection limits that are precise and accurate, the 
analyst must perform the following procedure. Spike seven blank matrix (water or 
soil) samples whh MDL spiking solution at a level below the MRL. Follow the 
analysis procedures in Section 11 to analyze the samples. 

12.3.2. Calculate the average concentration found (x) in |ig/mL, and the standard deviation 
of the concentrations (s)'in~;ug/mL~for each/analyte. Calculate the MDL for each 
analj^e. Refer to the'CAS SOFfor.The Determination of Method Detection Limits 
and Limits of Detection: l The/MDL study should be done aimually. 

12.3.3. The Method Reporting Limits (MRLs) used at CAS are the routinely reported lower 
limits of quantitation which take into account day-to-day fluctuations in instrument 
sensitivity as well as other factors. These MRLs are the levels to which CAS 
routinely reports results in order to minimize false positive or false negative results. 
The MRL is normally two to ten times the method detection limit. 

12.3.4. Laboratory performance is compared to established performance criteria to 
determine whether the results of analyses meet the performance characteristics of 
the method. 

12.4. Ongoing QC Samples required are described in the CAS-Kelso Quality Assurance Manual 
and in the SOP for Sample Batches. In general, these include: 

12.4.1. The laboratory shall, on an ongoing basis, demonstrate through analysis of the 
ongoing precision and recovery (OPR) sample and the quality control sample 
(QCS) that the system is in control. 
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12.4.2. The determination of CH3Hg in water is controlled by an analytical batch. An 
analytical batch is a set of samples distilled with the same batch of reagents, and 
analyzed during the same 12-hour shift. A batch may be from 1 to as many as 20 
samples. Each batch must be accompanied by at least three method blanks, two 
OPR samples (at start and end of sequence), and a QCS. In addition, there must be 
one MS / MSD pair for every 10 samples (a frequency of 10%). The lab shall 
maintain records to define the quality of the data that are generated. 

12.4.3. MS / MSD samples are required to demonstrate accuracy and precision and to 
monitor matrix interferences. Section 12.5 describes the procedure and spike 
criteria. 

12.4.|4. Analyses'̂ .ofblanks^are;required to demoris'trate.acceptablb levels of cdntaniination. 
yu Sfection 12.6 describes the procedures'and criteria for anailyzinelblanks.j 
vi %:-:JJ '%y:J^ LJ ^3 [\ R V, % y y ' I t . . E t : . fc... 1 

12.5. Method accuracy—To assess the performance of the method on a given sample matrix, the 
laboratory must perform either matrix spike (MS) and matrix spike duplicate (MSD) 
sample analyses on 10% of the samples from each site being monitored, or at least one 
MS/MSD sample analysis for each sample set, whichever is more frequent. 

12.5.1. The concentration of the CH3Hg in the spiked sample shall be determined as 
follows: 

• / • ' / V l f ' ' ! '• •'•-

12.5.1.1.If, as in compliance monitorihg, thfe concentration of CHsHg in the sample 
is being'ohe,elced;agai;nist[a regulatory concentration limit, the spiking level 
shall be at that limit or at 1-5 tirries the background concentration of the 
sample, whichever is greater. 

12.5.1.2. If the concentration of CH3Hg in a sample is not being checked against a 
limit, the spike shall be at 1-5 times the background concentration or at 1- 5 
times the ML in Table 1, whichever is greater. 

12.5.2. Assessing spike recovery 

12.5.2.1. Determine the background concentration (B) by analyzing one sample 
aliquot from each set of 10 samples from each site or discharge according to 
the procedure in Section 11. If the expected background concentration is 
known from previous experience or other knowledge, the spiking level may 
be established a priori. 

12.5.2.2. Prepare a spiking solution to produce an appropriate level in the sample. 

.12.5.2.3. Spike two sample aliquots with the spiking solution and analyze these 
aliquots as described in Section 11 to determine the concentration after 
spiking (A). 
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12.5.2.4. Calculate the percent recovery (P) in each aliquot using Equafion 2: 

Equation 2 

P = 100*(A-B) /T 

Where: 

A=Measured concentration of analyte after spiking 
B=Measured concentration of analyte before spiking 

-n r\ ;-• /;.... .^..P^Percent; recovery-, ,-.-1 r,--<N y^-^y 
\\ 1 i'/ T=fTrue concenfration of the^spike )\ 

1.; 

i -11 
; 

!̂ i2.5.3. Compare the^percent recovery (P) with-the QG^ccepfarice'cfiteria iri-Table 2. 

12.5.3.1. If P falls outside the range for recovery in Table 2, the CH3Hg analysis has 
failed to meet the established performance criteria. If P is unacceptable, 
analyze the OPR standard. If the OPR is within established performance 
criteria (Table 2), the analytical system is within specification and the 
problem can be attributed to interference by the sample matrix. 

zy^'\ --yẑ . rzz" \ y\ Zi 
12.5.3.2. If the/ihtetference'can ibe'attributed to sampling, the site or discharge 

should ibe re-sampled. If'th^e interference can be attributed to a method 
deficiency, the an^yst'niust modify the method, repeat the test required in 
Secfion 12.1.2, and repeat analysis of the sample and MS/MSD. However, 
when this method was written, there were no known interferences in the 
determination of CHsHg using this method. If such a result occurs, the lab 
must thoroughly investigate. 

12.5.3.3. If the results of both the spike and the OPR test fall outside the acceptance 
criteria, the analytical system is judged to be outside specified limits. The 
analyst must identify and correct the problem and reanalyze the sample 
batch. 

12.5.4. Relative percent difference between duplicates—Compute the relative percent 
difference (RPD) between the MS and MSD results according to Equation 3 using 
the CH3Hg concentrations found in the MS and MSD. Do not use the recoveries 
calculated in Secfion 12.5.2.4 for this calculation because the RPD is inflated when 
the background concentration is near the spike concentration. 
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Equation 3 

RPD= 200* |D1-D | /D1 + D2 

Where: 

RPD = Relative percent difference 
DI = Concentrafion of CH3Hg in the MS sample 
D2 = Concentration of CH3Hg in the MSD sample 

12.5.5. The RPD for the MS/MSD pair must not exceed the acceptance criterion in Table 2. 
If,the.criterion isjiiot met̂  thejSystein performanep is iinacceptable. The p|roblem 
rhUst imiiiediately b,e identified and corrected, aridithe analytical {batch Reanalyzed. 
[! I I ! 1 i1 '••> I I ' — i - - ' ' f l M M i l ' 1 ' • l l 

x̂ n ',̂ . I ll %! I r ~ 1 ^ \\ J i n H i l " " " li // 
Abpart dfthe^QG prdgramlfor the laboratory/method precision:and accuracy for 
samples should be assessed and records maintained. After analyzing five samples in 
which the recovery passes, compute the average percent recovery (Pa) and the 
standard deviation of the percent recovery (sp). Express the accuracy assessment as 
a percent recovery interval from Pa - 2sp to Pa + 2sp. For example, if Pa = 90% and 
sp = 10%) for five analyses, the accuracy interval is expressed as 70-110%i. Update 
the accuracy assessment regularly (e.g., after every five to ten new accuracy 
measurements). 

// '"% //"""\\ \ 'n y \\ / / 
12.6. Blanks—Blanks are critical tOjthe reliablei;deteririination of CHsHg at low levels. The 

V ! . Mj / I f I II J O 

sections below give the'rniniinum reqiiirements for analysis of blanks. 
12.6.1. Ethylafion blanks—Reagent water typically contains no CH3Hg. The reagent 

(ethylation) blank may conveniently be determined by adding 0.3 mL of acetate 
buffer and 0.050 mL of 1% NaBEt4 solufion to 50 mL of reagent water in the 
reaction vessel. NOTE: Never use a previously ethylated water sample, as a build
up of triethyl boron gas occurs, yielding negative interference and poor 
chromatography. 

12.6.1.1. A single ethylafion blank is analyzed with each analytical run, as part of 
the calibration sequence. This value is used to blank correct the standard 
curve. 

12.6.1.2. The presence of more than 2 pg of CH3Hg indicates a problem with the 
reagent water or one of the reagent solutions. An investigation of the cause 
of the high blank can be made by varying, one at a time, the amounts of 
buffer, reagent water, and NaBEt4. Because NaBEt4 cannot be purified, a 
new batch should be made from different reagents and should be tested for 
Hg levels if the level of CH3Hg is too high. If the reagent water is found 
high, this can be remedied by replacing the purificafion cartridges. 
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12.6.2. Method blanks 

12.6.2.1.The method blanks (disfillafion blanks) are prepared by the disfillation and 
analysis of 45 mL aliquots of 0.4% HCI acidified reagent water, exactly as if 
they were samples. 

12.6.2.2. Three method blanks should accompany each analytical batch. The mean 
blank value should be less than 0.045 ng/L of CH3Hg, and the variability 
should be less than 0.015 ng/L of CHsHg or else the system is unacceptable 
for low level ambient analysis. 

12.6.3. Field blanks 

î '̂  'I 12.6.3.l.flAnalyze 
\f1 

the field iblarik(s)/;shipped '>vith each sampie-5et. 
77blank immediately before [analyzing thcysamples iri the batch 
:''' '"^y^y Li \J 

Analyze the 

y y 

12.6.3.2. If CHsHg or any potentially interfering substance is found in the field 
blank at a concentration equal to or greater than the ML (Table 1), or greater 
than one-fifth the level in the associated sample, whichever is greater, 
results for associated samples may be the result of contamination and may 
not be reported for regulatory compliance purposes. 

12.6.3.3. Alternatively, ifj^sufficient number, of field blanks (three minimum) are 
analyzed- to'Vhafacterize: the! nature of the field blanks, the average 
concentration plus 2 STDrDEV must be less than the regulatory compliance 
level or less'^thah-l'/2 the level in the associated sample, whichever is 
greater. 

12.6.3.4. If contamination of the field blank(s) and associated samples is known or 
suspected, the laboratory should communicate this to the sampling team so 
that the source of contamination can be identified and corrective measures 
taken before the next sampling event. 

12.6.4. Equipment blanks—Before any sampling equipment is used at a given site, the 
laboratory or cleaning facility is required to generate equipment blanks to 
demonstrate that sampling equipment is free from contamination. Two types of 
equipment blanks are required: bottle blanks and sampler check blanks. 

12.6.4.1. Bottle blanks—After undergoing the cleaning procedures in this method, 
bottles should be subjected to conditions of use to verify the effectiveness of 
the cleaning procedures. A representative set of sample bottles should be 
filled with reagent water acidified to 0.4 - 0.5% HCL and allowed to stand 
for a minimum of 24 hr. then analyzed for contamination. If any bottle 

...... , shows signs decontamination, the problem must be idenfified, the cleaning 
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procedures corrected or cleaning solutions changed, and all affected bottles 
cleaned again. 

12.6.4.2. Sampler check blanks—Sampler check blanks are generated in the 
laboratory or at the equipment cleaning contractor's facility by processing 
reagent water through the sampling devices using the same procedures that 
are used in the field (see Sampling Method). Therefore, the "clean 

. hands/dirty hands" technique used during field sampling should be 
followed. 

12.6.4.2.1. Sampler check blanks are generated by filling a large carboy or 
il r\ M / -> .A-other container with-reagent-water land processing the rê ^̂  

j 11 |-|\\ ui \\ (j thiipughpthe equipipctit/iising the same prtpcedu^^ 
\ \\ ij V\;i \̂  y, •q̂  Jhelfi^M;(see|Sam^liri^\JVlkhod)i^Fdr exam^ 

- '• ' '~~' "- 'check blanks'We'collected by-'direct 
into the water, filling the bottle, and capping. Subsurface sampler 
check blanks are collected by immersing the submersible pump or 
intake tubing into the water and pumping water into a sample 
container. 

12.6.4.2.2. The sampler check blank must be analyzed using the procedures 
in.this method. IfCHsHg or any potentially interfering substance is 
detected, in the, blianlc) ithe. source of contamination or interference 
must betidentiifiedf^d the (problem corrected. Equipment must be 
demonstfated>td be free from CH3Hg and interferences before the 
equipment may be used in the field. 

12.6.4.2.3. Sampler check blanks must be run on all equipment that will be 
used in the field. If, for example, samples are to be collected using 
both a grab sampling device and a subsurface sampling device, a 
sampler check blank must be run on both pieces of equipment. 

12.7. Ongoing precision and recovery (OPR)—To demonstrate that the analysis system is within 
specified limits and that acceptable precision cind accuracy is being maintained within each 
analytical batch, the analyst shall perform the following operations: 

12.7.1. Analyze the OPR solution (0.5 ng/L) prior to the analysis of each analytical batch 
according to the procedure in Section 11. An OPR must also be analyzed at the end 
of an analytical run or at the end of each 12-hour shift. Subtract the peak height (or 
peak area) of the ethlyation blank from the peak height (or area) for the OPR and 
compute the concentration for the ethylation blank-subtracted OPR. 

- 12.7.2. Compare the OPR with the limits in Table 2. If the concentration is within the spec 
range, analysis of samples and blanks may proceed. If the concentration is outside 
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the specified range, the analytical process is not within the specified limits. Correct 
the problem and repeat the OPR test. 

12.7.3. The lab should add results that pass the specification to IPR and previous OPR data 
and update QC charts to form a graphic representation of lab performance. The 
laboratory should also develop a statement of laboratory data quality by calculating 
the average percent recovery (R) and the standard deviation of the percent recovery 
(sr). Express the accuracy as a recovery interval from R - 2sr to R + 2sr. For 
example, if R = 95% and sr = 5%, the accuracy is 85- 105%. 

12.8. Quality control sample (QCS)—The laboratory must obtain a QCS from a source different 
i] j i ifromfthe CHsHg-used to^produce the istandards used roiitinely.iin thisr methdd. The QCS 

il 
should be analyzed asian independent check-of instrument calibration mthe middle of the 
analytical batch (e.g., tor " " ' ~ " a batch of 14 samples, the QCS is analyzed after the 7th sample). 

' \J ii ii \̂  ^y^y V'--i\}-zz [!z~z:z ''1-yy 
12.9. Depending on specific program requirements, the laboratory may be required to analyze 

field duplicates and field spikes collected to assess the precision and accuracy of the 
sampling, sample transportation, and storage techniques. The relative percent difference 
(RPD) between field duplicates should be less than 25%. If the RPD of the field duplicates 
exceeds 35%, the laboratory should communicate this to the sampling team so that the 
source of error can be identified and corrective measures taken before the next sampling 
event.. ,̂ .—., ., 

/r'^-z /r^-y \r-y\ \\ ./'' 
;•/ // V. lj .-•,' \ \ . / v 

13. DATA REDUCTION, REVIEW, AND REPpRTING\ / 
'\V ,n \ \ / ' \\ I 

13.1. Calculate the following parameters for each analytical batch: 

13.1.1. Ethylation blank (n = 1) or the mean ethylation blank (n > 1) 

13.1.2. Ethylafion-blank subtracted calibration factor for each standard (Cfx, Section 
11.5.3) and peak measurement for each sample (Rs) 

13.1.3. The mean calibration factor (Cfm), standard deviafion of the calibration factor (SD), 
and relative standard deviation (RSD) of the calibration factor. 

13.2. Compute the concentrafion of CH3Hg in ng/L (parts-per-trillion; ppt) according to 
Equation 4: 
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Where: 
Rs 
REB 

CFn,' 
V 

Equation 4 

[CHsHg ]( ng/L ) = (Rs - REB) / CF, * V 

= peak height (or area) of signal for CH3Hg in sample 
= peak height (or area) of signal for CHsHg in ethylation blank (n = 1) 

or mean ethylation blank (n > I) 
= mean calibration factor 
= Sample volume (L) 

13.3. The ,CH3Hg concentration of the mean method blank; is subtracted from the sample 
! -v I ] ' V ' \ ^ . - ' ' • - v N 1 \ j l ' - - - . , - - • ' ; . - . \ . / , - - ~ y . '-I l j (•,,—-—' •----••.••. ^ 
bdncentration balculat'ed above to obtain the net in'situtCHsHg concenfration (Equa'tion 5). 

| \ \ i i { ' --y/ ii il it ^ il M-̂ .-..-, S r v.; ^ M ii \ \ !i 
\V i 
\ ! 

where: 

,'~7 \ v \ \ l \ •- i 
Equation5% \ y ' / Vi-̂ -. 

[ C H j H g ] „e, = [CH3Hg] Sample- [CH3Hg] MB 

[CH3Hg] net = net in situ CH3Hg concentration (ng/L) 
[CH3Hg] sample = ethyl ation-blank corrected concentration of CH3Hg in the sample 

(ng/L, Equation 4 ) " V, \<—S, ' \ ,'/' 
[CH3Hg]MB = concentration pfCHiHg-iivithe inean method blank (ng/L, Equation 4) 

13.4. Reporting 

13.4.1. All results are reported after subtraction of mean method blanks (Equation 5). 

13.4.2. Under the conditions described here, the distillation procedure is not 100% efficient 
in recovering CH3Hg because not all of the sample volume can be distilled, to avoid 
co-disfillation of HCI. Laboratories should calculate the efficiency of the distillafion 
for their laboratory. This calculation is done by keeping a running mean of the last 
30 recoveries calculated for precision and recovery samples (IPR and OPR), 
excluding all values that are more than two standard deviations from the mean. 
Since the distillation technique is inlierently and reproducibly non-quantitative, all 
results should be recovery corrected by an empirically derived factor (Equation 6). 

Equation 6 

F=100/R 

where: F = Empirically derived correction factor 
R = Recovery (the ruiming mean of the last 30 IPR and OPR samples) 
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13.4.3. Report all values in ng/L to three significant figures. Report results below the MRL 
as <0.1 ng/L, or as required by the permitting authority or in the permit. 

13.5. It is the analyst's responsibility to review analytical data to ensure that all quality control 
requirements have been met for each analytical run. Results for QC analyses are calculated 
and recorded as specified in section 12. 

13.6. If any sample result is over the calibrafion range, prepare and analyze a diluted sample 
using the appropriate dilution factor to bring within range. 

The data packet for the sequence is submitted,for review by supervisor or designee. 
î \ il /y-'y:y / / "Ss z\ n ' - i r- i | '—V^ /y'-^'^.yi \\ l y - ' - y - y ^ 
y>\b iL IL 

i 'i 
(j t . :v\ [ ( (( \\ i i \ \ i! I 1 1 — y / l l lj I] jl il ,| ;; :! , 

13.7. Refer to, the SQPifor Laboratory Data Review.Process for instructions for'daita i-eview. 
^ J W 4 % J % y y L! ^J 1! !! % % ^ 1^-.:.. '^.zs, l.'::.v.. I^r^^ 

14. METHOD PERFORMANCE 

14.1. This method was validated through single laboratory studies of accuracy and precision. 
Refer to the reference method for additional method performance data available. 

14.2. The method detecfion limit (MDL) is established using the procedure described in the SOP 
for The Determination of Method Detection Limits and Limits of Detection (ADM-MDL). 
Method Reporting Limits~are estaBlished for this nfethod based on MDL studies and as 
specified in the CAS Quality Assurance Manual. \ / 

\ /J y. )i - i"" 11 
15. CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA 

Corrective action measures applicable to specific analysis steps, are discussed in the applicable 
section of this (and other applicable) SOP(s). Also, refer to the SOP for Nonconformity and 
Corrective Action for procedures for identifying and documenting such data. Procedures for 
applying data qualifiers are described in the SOP for Report Generation or in project-specific 
needs. 

16. POLLUTION PREVENTION 

It is the laboratory's practice to minimize the amount of solvents, acids, and reagent used to 
perform this method wherever feasible. Standards are prepared in volumes consistent with 
methodology and only the amount needed for routine laboratory use is kept on site. Environmental 
threat from solvent and reagent use in this method, can be minimized when recycled or disposed of 
properly. 

17. WASTE MANAGEMENT 
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17.1. The laboratory will comply with all Federal, State and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the CAS EH&S Manual. 

17.2. This method uses acid. Waste acid is hazardous to the sewer system and to the 
environment. All acid waste must be neutralized to a pH of 2.5-12 prior to disposal down 
the drain. The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record. See the CAS EH&S Manual for details. 

18. TRAINING 

,18 1. Refer to the SOP for Documentation of Training for standard procedures 

,., lj % ij ( n i( t fc, j ^-j |i_j (r% I p |j 
!il8.2j fTrammgdutiine:;', /; r- \\i i i ' v̂-, U H y \\ 

L-... iii V 

18.2.1. Review literature (see references section). Read and understand the SOP. Also 
review the applicable MSDS for all reagents and standards used. Following these 
reviews, observe the procedure as performed by an experienced analyst at least three 
times. 

18.2.2. The next training step is to assist in the procedure under the guidance of an 
experienced analyst. During this period, the analyst is expected to transition from a 
role of assistiiigv'ti^vpei&rrhmg; the-,prpced^^ with minimal oversight from an 
experienced analyst. ij' i \''---y Vv' 

y - i' / / , ; ' " li 
' • • > - - : ' . ' • •>•• y ! i j 

18.2.3. Perform initial precision aiid recovery (IPR) study as described above . Summaries of 
the IPR are reviewed and signed by the supervisor. Copies may be forwarded to the 
employee's training file. 

18.2.4. For applicable tests, IPR studies should be performed in order to be equivalent to 
NELAC's Initial Demonstration of Capability. 

18.3. Training is documented following the SOP for Documentation of Training. 

NOTE: When the analyst training is documented by the supervisor on intemal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to competently 
perform the analysis independently. 

19. REFERENCES 

EPA Method 1630 Methyl Mercury in Water by Distillation, Aqueous Ethylation, Purge and Trap, 
and CVAFS January 2001 
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Table 1: Methyl Mercury Analysis Using Method 1630: 
Lowest Water Quality Criterion, Method Detection Limit, and Minimum Level 

Metal 

Merhyl MerciuT 
(CH3Hg) 

Lowest Ambient 
Water Quality 

Ciiteriou-

noiie 

Method Detection Limit (MDL) and Miuimum 
Level (ML) 

MDL̂ "̂ ? 

0.02 ng.L 

ML'''> 

0.06 ng.'L 

NQlksil 
y y .;\\ !' 

p i l \ \ !! 

: y yz%:J'm fl f\\Jyy::::. y:yy^ 
1. Lowest of the freshwater, marine, and human health ambient water quality criteria 
promulgated by EPA for 9 States and the District of Columbia at 40 CFR Part 13 Ion 
May 4, 1995 (60 FR 22229) 

2. Method Detection Limit as determined by the procedure in 40 CFR Part 136, Appendix 
B. 

3. Minimum Level (ML); 
I \ \ 

Table 2: Quality Control Acceptance Criteria for Performance Tests In EPA Method 1630 

Metal 

Methyl 
Merair^,.' 
(CHjHg) 

IPR(Secrion9.2) 

s 

31% 

X 

69-131% 

OPR 

(Section 9.5) 

67-133% 

Method Blanks 
(Secrion 9.4) 

Max 

< 0.1 ng/L 

Mean 

< 0.05 
ugL 

MS/MSD' 
(Section 9.3) 

•̂ 'oR 

65-
135% 

RPD 

35% 
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NITRATE/NITRITE, NITRITE BY FLOW INJECTION ANALYSIS 

SCOPE AND APPLICATION 

The purpose of this procedure is to determine the concentration of Nitrite, or Nitrate/Nifrite in 
water and wastewater samples using EPA Method 353.2. This procedure is applicable to 
determination of Nitrite or Nitrate/Nitrite concentrations greater than 0.02 mg/L in water and 

:(MRLs);and Method Detection Limits (MIDLs) are ; :wastewater.iThe Method Reporting Limits 
! listed in\T,able/l( - I \'! ' \ 

<:xli W 
METHOD SUMMARY 

< I 
•Y. 

_ y / 

2.1. A filtered sample is passed through a column containing granulated copper-cadmium to 
reduce nitrate to nitrite. The nitrite is then determined by diazotization with 
sulfanilamide, and coupling with N-(l-napthyl)-ethylenediamine dihydrochloride to form 
a highly colored azo dye which is measured colorimetrically. Separate, rather than 
combined nitrate/nitrite, values are obtained by carrying out the procedure first with, and 
then without the Cd reduction column, and subtracting NO, from NO,/NO, to obtain 
NO, \ \ 

' .U v^/-'-
/ • } 

2.2. Soil samples may be analyzed following an extraction and filtration procedure. 

DEFINITIONS 

3.1. Analysis Sequence - Samples are analyzed in a set referred to as an analysis sequence. 
The sequence begins with instrument calibration (initial or continuing verification) 
followed by sample extracts interspersed with calibration standards (CCBs, CCVs, etc..) 
The sequence ends when the set of samples has been injected or when qualitative and/or 
quantitative QC criteria indicate an out-of-control situation. 

3.2. Independent Calibration Verification (ICV) - Initial calibration verification standards 
which are analyzed after initial calibration with newly prepared standards but prior to 
sample analysis, in order to verify the validity of the standards used in calibration. The 
ICV standards are prepared from a materials obtained from a source different from that 
used to prepare calibration standards. 

3.3. Laboratory Control Sample (LCS) - A blank sample fortified with a known amount of 
target analyte and taken through the entire analysis process. The LCS is used to assess 
the accuracy of the analysis process. 
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3.4. 

3.5. 

I L lj 

Matrix Spike/Duplicate Matrbc Spike (MS/DMS) Analysis - In the matrix spike analysis, 
predetermined quantities of target analytes are added to a sample matrix prior to sample 
preparation and analysis. The purpose of the matrix spike is to evaluate the effects of the 
sample matrix on the method used for the analysis. Samples are split into duplicates, 
spiked, and analyzed as a MS/DMS pair. Percent recoveries are calculated for each of 
the analytes detected. The relative percent difference (RPD) between the duplicate spikes 
(or samples)'is calculated and used to assess analytical precision. 

Standard Curve - A standard curve is a calibration curve which plots concentrations of a 
known analyte standard versusttheinstrument-response tOfthe analyte. i A calibrafion is 
performed usmg t̂he range for which the intrument response is linear, and uses a mear 
caUbratidn model. The appropriate criteria for assessing the validity ofithe calibration 
curve must̂ be followed prior to quantitation of target-analytePin-actuaLsafftple-aiialyses. 

3.6. Method Blank (MB) - The method blank is an artificial sample composed of analyte-free 
water or solid matrix and is designed to monitor the introduction of artifacts into the 
analytical process. The method blank is carried tiirough the entire analytical procedure. 

3.7. Continuing Calibration Verification Standard (CCV) - A mid-level standard analyzed at 
specified intervals. Used-to verî f̂pthat the-initial calibration curve is still valid for 
quantitative purposes.// ^- // \ \ ' "̂ j) ' \ \ / / 

3.8. Instrument Blank (CCB): The insfritment blank (ajso called continuing calibration blank) 
is a volume of clean solvent analyzed on each column and instrument used for sample 
analysis. The purpose of the instrument blank is to determine the levels of contamination 
associated with the instrumental analysis itself, particularly with regard to the carry-over 
of analytes from standards or highly contaminated samples into subsequent sample 
analyses. 

INTERFERENCES 

4.1. Suspended solids can clog the reduction column and restrict sample flow. Since 
nitrate/nitrite is found in a dissolved state, the sample may be filtered before analysis. 

4.2. Dissolved metals may cause low results. EDTA can be added to the samples to eliminate 
this interference. Also, ION NaOH can be added to the samples to precipitate the metals 
and eliminate this interference. 

4.3. The buffer in this method allows analysis of sulftiric acid-preserved samples without pH 
adjustment. Negative peaks during flow injection analysis, or peaks which split into 
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4.4. 

groups, are an indication that samples have been excessively acidified, and must be 
adjusted to a pH between 5.0 and 8.0 with 10 N NaOH or NH4OH prior to analysis. 

Samples which contain large amounts of oil and grease will coat the surface of the 
cadmium. The sample may be pre-extracted with an organic solvent to alleviate this 
interference. 

4.5. Highly coloi-ed samples may require background correction. To perform a background 
correction, run the samples through the flow injection analyses without the sulfanilamide 
reagent. Run buffer through the sulfanilamide line in place of the color reagent. 

R \\ 
SAFETY. 

f i l j ^^ 
I I .' ' ' 

1 ! I 

:"\ 

'A n \\ 
w ty"' 

zzz 
II 5.1V i-Allapprdpriate safety precautions for handling solvents, reagents^and samples muist be 

taken when performing this procedure. This includes the use of personnel protective 
equipment, such as, safety glasses, lab coat and the correct gloves. 

5.2. Chemicals, reagents and standards must be handled as described in the CAS safety 
policies, approved methods and in MSDSs where available. Refer to the CAS 
Environmental, Health and Safety Manual and the appropriate MSDS prior to beginning 
this method. _ _ 

5.3. Sodium Hydroxide (NaOH) isja strong caustic aridva severe health and contact hazard. 
Use nitrile or latex gldyes^vyhile-handling pellets or preparing solutions. 

5.4. Be cautious of fumes when preparing the NH4CI buffer. 

5.5. Dispose of culture tubes in the broken glass container. 

5.6. Empty waste containers in the hood. 

SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 

Samples collected in white plastic bottles are unpreserved. Samples collected in yellow label 
plastic bottles are preserved. If nitrate and nitrite are to be determined separately, the sample 
should be stored at 4°C or below, and analyzed within 48 hours. If combined nitrate/nitrite is to 
be determined, the sample should be preserved with H2SO4 to a pH of 2 or less, and stored at 4 ± 

• 2°C for 28 days or less. 

APPARATUS AND EQUIPMENT 

7.1. Lachat QuikChem AE Flow Injection Analyzer and Data System. 
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7.2. Bran & Luebbe A A3 Flow Injection Analyzer and Data System 

7.3. Copper-Cadmium Reduction Column - Lachat Part #50237. For Bran & Luebbe, Irama 
Part #165-0301-01. 

7.4. Standard Laboratory Glassware and digital pipettors for preparing reagents and dilutions. 

7.5. Wrist action shaker 

8. STANDARI)S,.REAGENTS, AND 

8.1! 
^^ ' ^ .// 

CONSUMABLE MATERIALS 

NaO: 10NNaOH:,^Addl00g 
(reaction-isrhighly;exothermic). 

'I 
Hto 

i fZ '^x 

250 ml DI water very slowly, and swirl to 
: ) L^;; 

i 1^ dissolve 

8.2. Ammonium Chloride Buffer (Lachcat): Dissolve 85.0 gNH4Cl and 1.0 g 
Na2EDTA-2 HjO in DI water, and dilute to approximately 800 ml. Adjust the pH to 8.5 
with 30% NH4OH, dilute to 1,000 ml with DI water, and mix by inversion. 

8.3. Ammonium Chloride Buffer (Bran & Luebbe): Dissolve 97.0 g NH4CI and 0.1 g 

Na2EDTA-2 H,0 in DI-water, and.dilute:to:approximately 900 ml. Add l.OmL stock 
copper sulfate and mix: Dilutefto l,000(tnl withyDI water, adjust to a pH of 8.5 with 
50% NaOH, andadd^.0mbBnj-35i/ M ^ ji 

8.4. Sulfanilamide Color Reagent (Lachat): Add 600 ml of DI water and 100 ml phosphoric 
acid to a 1 1 flask. Then add 40.0 g sulfanilamide and 2.0 g N-(l-naphthyl) ethylene 
diamine dihydrochloride to the flask, and shake to wet. Mix with a magnetic stirrer until 
all dry chemical is dissolved (approximately 30 minutes), remove the stir bar, and dilute 
to the mark with DI water. Store the reagent in a labeled brown glass bottle for no more 
than one month. 

8.5. Sulfanilamide Color Reagent (Bran & Luebbe): Add 800 ml of DI water and 185 ml 
phosphoric acid to a 1 liter flask. Then add 9.1 sulfanilamide and 0.71 g N-(l-naphthyl) 
ethylene diamine dihydrochloride to the flask, and shake to wet. Mix with a magnetic 
stirrer until all dry chemical is dissolved (approximately 30 minutes), remove the stir bar, 
and dilute to the mark with DI water and add 1 mL Brij-35. Store the reagent in a 
labeled brown glass bottle for no more than one month. 

8.6. Copper Sulfate Stock Solution: 
one liter and mix thoroughly. 

Dissolve 2.5g copper sulfate in 600mL DIW. Dilute to 
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8.7. Nitrate Stock Solution: In a 100 mL flask, dissolve 6.068g dried NaNOj to 100ml final 
volume with DIW. Concentration = 10,000 ppm. It is standard practice to use the Ion 
Chromotography Stock. 

8.8. Nitrite Stock Solution: In a 250 mL flask, dissolve 12.316 g dried NaNOi to 250ml 
final volume with DIW. Concentration = 10,000 ppm. It is standard practice to use 
the Ion Chromotography Stock 

8.9. Working Nitrate Solution: Dilute 1.0 ml of Stock Nitrate Solution to 100 ml with DI 
water. 1 ml — 100 /ng NO3-N. Prepare fresh weekly. 

18.10. 
ii 

ll J 

\ 14 /y-'y,, y^-yy t \ n i:i7;z::j U-zsy / p - y \ n ;;j j -zzm n--A\ 
jWprkii|g NitVite jSolui;ibii:j'>Piiute iLp mllolSJock'Nitrite Solutidh to ldo.„ml with DI 
\\^ei. iiml;-\100/A'NO)^I^I Prepar^fr=eshw4kly.inj I I f""̂  I // 
I U V:::̂ '-'' '--Arr:-' I; \ i U iJ vi y-yy \:z:z^ "hzz \yz:zrẑ  ..-rv' 

8.11. Calibration Standards: Prepare a series of standards according to one of the options in 
Table 2. All standards are prepared with DI water, with the exception that standards 
must be prepared in substitute ocean water (see EPA 353.2) if salme waters are to be 
analyzed. 

8.12. KCl, 2M, dissolve 150g of KCl m IL deionized water. 

y -' // \\ if i| X̂ y -
9. PREVENTIVE MAINTENANCE, î i ]\ Vy^' V[' 

^^yy ''-y-y-- 'S \\ 
9.1. No specific maintenance steps are needed other than normal cleaning and inspection of 

apparatus. 

9.2. Change reagent and sampling lines when they are flat. 

9.3. For problems encountered with Lachat operation, see Lachat troubleshooting guide. 

9.4. For problems encountered with Bran & Luebbe, see Bran & Luebbe troubleshooting guide. 

10. RESPONSIBILITIES 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review. Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP. This demonstration is in accordance with 
the training program of the laboratory. Final review and sign-off of the data is 
performed by the department supervisor/manager or designee. 
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10.2. It is the responsibility of the department supervisor/manager to docimient analyst training. 
Documenting method proficiency is also the responsibility of the department 
supervisor/manager. 

11. PROCEDURE 

11.1. Sample preparation 

11.1.1. Water samples do not require a preparation step. Filtering is included in analysis 
procedures below. 

i! I i'i ill. fc'^'""^^-i/^''''V^ 1'̂  P ''~|{^"']-!r"S'\ ./,f '̂̂ .\ p, 1<1. l|.2.,For soil/sample extraction, perform the followmg fsteps. 
. J \ \ i | i 1 }] i i \ \ l I -yy:^ H i p i '̂  

;r:'i'- i. .̂1 lfclV'2.1)Weigh out 10 g of sample into a'50:mLeentrifti g of sample into a'50:niL eentrifijge tube 
i; 

11.1.2.2.Spike appropriate QC sample with 0.5 mL of 10,000 ppm NO3 stock 
solution. 

11.1.2.3.Bring to 50mL volume with 2M KCl. The Method blank contains only 
KCl. 

z'^y\ -'y^z i7v_r"v \'\ />• 
11.1.2.4.Shake'/samples/for 30 minutes on the wrist-action shaker. 

\i .'•? A z i i — II 
11.1.2.5. CenfrifugeVsamples/forijl 0-20 minutes. 

11.1.2.6.Filter supernatant with 0.45|a,m filter. Samples are now ready for 
analysis. 

11.7. Procedure for Lachat QUIKCHEM AE Analyzer 

11.2.1.Turn both the Lachat and computer on. Let warm up for " 20 minutes. 

11.2.2. Degas carrier and buffer with helium for 5 minutes. 

11.2.3.Load method and set up instrument according to Lachat QuikChem AE method. 

11.2.4. Fasten reagent lines across the pump and into the reagent bottles. Start pump. 

11.2.5.Calibrate with nitrate standards appropriate to the expected NO3/NO2 levels in the 
sample. 
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11.2.6. Connect cadmium column at the 2nd valve so the sample runs through the column 
before coloring. For NO3 -» NO2 reduction. 

11.2.7. For NO2 determination calibrate with NO2 standards. 

11.2.8. Filter samples through a 0.45 ^ syringe type membrane filter into auto sampler 
vials, and arrange the run according to Table 2. If the initial sample analysis 
results in a negative peak, due to dissolved metals interference, add ION NaOH 
drdpwise until the precipate drops out of solution. Centrifuge the sample and 
analyze. 

ii-1.2i.9.rStart caUbration arid\sample tray lafter̂ 'reagents flow through thel.flow cell and a 
I \ i. I I 1 \ \ M I] \ \ j I *̂  p , - - • -•' f ? i i i ' 11° l-^---—I I I )i 

i :,i; steady;baseline/appearsl Refer tdiTable 3\for atypical run seqiience. ji // 

11.2.10.CCV (Continuing Calibration Verification) - A CCV must be analyzed following 
every tenth vial on the autosampler. The CCV is a 3.0 mg/L NO3-N standard and 
recovery must be between 2.7 and 3.3 mg/L. The CCV for NO2-N only is a 3.0 
mg/L NO2 standard. 

11.2.11.CCB (Continuing Calibration Blank) - A CCB must be analyzed following every 
CCV. The CCB4s,a portion of pi-water, and the result must be below the MRL. 

11.2.12.Cleanup - Ruii IN HGl throiî gh board lines followed by DI water, then NH4CI 
buffer. Remove, th^ cadmiuiii column. Again, pump IN HCI across the board 
lines followed by DI water. Pump air through the lines to dry. 

11.3. Procedure for Bran & Luebbe Analyzer 

11.3.1.Turn on the auto sampler, the pump, the digital colorimeter, then the computer. 

11.3.2.Load method and set up instrument according to Bran & Luebbe method. 

11.3.3.Fasten correct reagent lines and pump carrier until a stable baseline is achieved. 
Place lines into appropriate reagents and pump until a stable baseline is achieved. 

11.3.4. After a stable baseline is achieved, turn off the pump and switch valve to flow 
through the cadmium columns (for NO3 -^ NO2 reduction), tum pump back on 
and pump until a stable baseline is achieved again. 

11.3.5.Calibrate with nitrate standards appropriate to the expected NO3/NO2 levels in the 
sample. 
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UJ 

11.3.6. For NO2 determinafion calibrate with NO2 standards. 

11.3.7.Filter samples through a 0.45 /x syringe type membrane filter into auto sampler 
vials, and arrange the run according to Table 3. If the initial sample analysis 
results in a negative peak, due to dissolved metals interference, add ION NaOH 
dropwise until the precipate drops out of solution. Centrifuge the sample, decant 
supemate, and adjust pH to between 5 and 8 with 5N H2SO4, then analyze as 
normal. 

11.3.8.Start calibration and sample tray after reagents flow through the flow cell and a 
steady basejine appears. Refer to Table 3 for̂ a typical run sequence. 

^ N̂N ^=JV\ i:)). fy 
. \ ) . if, ^\ [i:Pl3i9.CCV (Cpntinuing^iCalibratioh Verification) - A]C(bjV must be analyzed;following 

j vi every'.tenth vial oii tlie auto sampler. \The,CC\^is a 2.0 ichg/L NO3-N Standard, 
and recovery must be within 10 percent of expected value. The CCV for NOj-N 
only is a 2.0 mg/L NO2 standard. 

11.3.10.CCB (Continuing Calibration Blank) - A CCB must be analyzed following every 
CCV. The CCB is a portion of DI water, and the result must be below the MRL. 

11.3.11 .Cleanup - Run IN HCI through board lines followed by DI water. If the 
cadmium colunuPvalye i s ^ e n (NOjYNOj analysis), stop the pump, switch valve 
off, then start the pump|agaiii.j The.-Cadmium column should be filled with DI 
water for storage. Remove reagl£nt lines from the DI water and pump the lines 
dry. " - y ' ''^-•-'''' '̂  -̂

12. QA/QC REQUIREMENTS 

12.1. Inifial Precision and Recovery Validation - The accuracy and precision of the procedure 
must be validated before analysis of samples begins, or whenever significant changes to 
the procedures have been made. To do this, four LCS aliquots are prepared and 
analyzed. The average percent recovery must be 90-110% and the RSD< 30%. 

12.2. A method detection limit (MDL) study must be undertaken before analysis of samples can 
begin. To establish detection limits that are precise and accurate, the analyst must 
perform the following procedure. Spike a minimum of seven blank replicates at a level 
near or below the MRL. Follow the procedures starting in Section 11 to analyze the 
samples. Refer to the CAS SOP for The Determination of Method Detection Limits and 
Limits of Detection. 

12.3. Linear Calibration Range - The Linear Calibration Range (LCR) must be determined 
-' "j-v initially and verified every six months or whenever a significant change in instrument 
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response is observed or expected. The initial demonstration of linearity must use 
sufficient standards to insure that the resulting curve falls in the linear range of the 
instrument. The verification of linearity must use a minimum of a blank and three 
standards. If any verification data exceeds the initial values by £0%, linearity must be 
reestablished. If any portion of the range is shown to be nonlinear, sufficient standards 
must be used to clearly define the nonlinear portion. 

12.4. Ongoing QC Samples required are described in the CAS-Kelso Quality Assurance 
Manual and in the SOP for Sample Batches. In general, these include: 

!.V 
^within 10.% of the true! value J 

j V\ \x,^.-^?' H j ! ^ 
[1 I ] 
y... 

I I2.4.1I .IG-V - A 3.0 mg/L,NQ2 for Lachat,-_and 2.0 mg/LrN02 for Bran & Luebbe 
i r,\ ; standard' IS analyzed with every calibration to check the efficiency of the reduction 
r: V column.URecovery must be. 
H VI % ,# 'Kz::f̂  i ^] : 
12.4.2. LCS - A Laboratory Control Sample (LCS) must be analyzed with each batch of 

20 or fewer samples. Result niust be within 90-110% of the true value. Calculate 
the LCS recovery as follows: 

%R = X/TV X 100 -

Where X = Coiicehtratidn oif\thelSalyteNrecdvered 
TV = True value of amoiinf spiked 

• -.v...,// Vv,_.,,•/ î i I! 

12.4.3.Method Blank - A method blank (Deionized Water) must be filtered and analyzed 
with each batch of 20 or fewer samples. The result must be below the MRL. 

12.4.4. Sample Duplicates - One sample per batch of 20 or fewer samples must be 
analyzed in duplicate. Relative Percent Difference must be ^ 20%. 

Calculate Relative Percent Difference (RPD) as: 

RPD= - ^ ^ ^ - ^ ^ ^ ^ X 100 
(Rl + R2)/2 

Where Rl = result for the sample 
R2= result for the sample duplicate 

12.4.5. Matrix Spikes - One spike sample must be analyzed with each batch of 20 or 
fewer samples. Recovery must be in the range of 90-110%. Calculate percent 
recovery (%R) as: 
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X XI 
%R = X 100 

TV 

Where X = Concentration of the analyte recovered 
XI = Concentration of unspiked analyte 
TV = True value of amount spiked 

13. DATA REDUCTION, REVIEW, AND REPORTING 

13.IJ 

\ v jj 
Calculations 

w ( • • 

Vxl 
13.1. 

\\ 

\-> 

/') 

f y 

v.: 

\ v\ 
,v̂ -

y . - y i •••• 
\ \ :•• 

Foriwker samples, the jnstrumentiwilLreaddut.the sample concentration 

" ' • \ \ 

values. No 
additional calculations are needed other than taking into account any dilutions made. 

13.1.2. For soil samples, the instrument will readout the analyzed sample concentration. 
These are used to calculate the soil sample concentration, taking into account the 
initial weight, final volume, and any dilutions made. 

13.2. Data Reporting 

v̂  
13.2.1. Report results as folloxys: 

\ \ I 
i 'U-

\\ 
y. .y j ^y Ll 

For Nitrate/Nitrite as "Nitrate/Nitrite as Nitrogen" in mg/L units. 
Report results for Nitrite as "Nitrite as Nitrogen" in mg/L units. 
Report results for Nitrate as "Nitrate as Nitrogen" in mg/L units. 
Soil samples should be reported as method 353.2 Modified in mg/kg (dry wt. 
basis). 

13.2.2. Report results to 3 significant figures unless the sample was diluted. If a dilution 
was performed, report 2 significant figures. 

13.3. It is the analyst's responsibility to review analytical data to ensure that all quality control 
requirements have been met for each analytical run. Results for QC analyses are 
calculated and recorded as specified in section 11 of SOP. Average, RPD, spike level 
and spike recovery are entered on the analytical spreadsheet for corresponding samples. 
All data will be initialed, dated and attached to required data quality worksheet. 

13.4. The data packet for the sequence is submitted for review by supervisor or designee. The 
results are transferred to the appropriate report form located in the CAS network 
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directory R:\WET\WIP. These forms are made from templates located in 
R:\WET\FORMS. 

13.5. Refer to the SOP for Laboratory Data Review Process for general instructions for data 
review. 

14. CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

Corrective action measures applicable to specific analysis steps are discussed in the applicable 
i section of this (and.otherjapplicable), S0P(s). i Also, refer to the SOP for Nonconformity and 
\ Corrective Action for/correct vprocedures for .identifying land documenting suchvidata. 
[ ProicedureSvifor \applying data/ qualifiiers are described lin the' SOP for Report Generation; or in 
^project-specificrequirements. L' vJ ij -J y^yy-^^z l:,,,.j i.... ^ ;_ L__.' 

15. METHOD PERFORMANCE 

15.1. This method was validated through single laboratory studies of accuracy and precision. 
Refer to the reference method for additional method performance data available. 

15.2. The method detection limit (ME)L) is established using the procedure described in the 
SOP for The DetermiiiaHoriiofMeihbd\Deiectidn Mmits (ADM-MDL). Method 
Reporting Limits are established forr this-riiiethod'Based on MDL studies and as 
specified in the CAS Quajity Assurance Manual.'I 

16. POLLUTION PREVENTION 

It is the laboratory's practice to minimize the amount of solvents, acids and reagent used to 
perform this method wherever feasible. Standards are prepared in volumes consistent with 
methodology and only the amount needed for routine laboratory use is kept on site. The threat 
to the environment from solvent and reagents used in this method can be minimized when 
recycled or disposed of properly. 

17. WASTE MANAGEMENT 

17.1. The laboratory will comply with all Federal, State and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the CAS EH&S Manual. 

17.2. This method uses a base. Waste base is hazardous to the sewer system and to the 
environment. All waste must be neutralized to a pH of 2.5-12 prior to disposal down the 

'^ drain.-Thei.neutralization step is considered hazardous waste treatment and must be 

file://R:/WET/WIP
file://R:/WET/FORMS
file:///applying
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documented on the treatment by generator record. See the CAS EH&S Manual for 
details 

18. TRAINING OUTLINE 

18.1. Review literature (see references section). Review the SOP. Also review the applicable 
MSDS for all reagents and standards used. Following these reviews, observe the 
procedure as'performed by an experienced analyst at least three times. 

18.2. The next training step is to assist in the procedure under the guidance of an experienced 
analyst for, a period of approximately two weeks. During this period, the analyst is 

._j^ ._ .̂— J:- T- -^ assistmgi jto/performmg the procedure withnunimal 

r " ii ,// y . J ' . 
-. .̂  u 

expeeted^to fransition\from\a role of 
oversight from an experienced "~ 
! \V)t V\ .n W 7/ il Vvt 

analyst xv \i '; 
v\ •y.^.y/ 

18.3. Perform initial precision and recovery (IPR) study as described above for water samples. 
Summaries of the IPR are reviewed and signed by the supervisor. Copies may be 
forwarded to the employee's training file. 

19. REFERENCES 

19.1. Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992. 
V vv .y 

\ \ .V-' /^-VN ' i \ ii 19.2. USEPA, Methods for Ghemicdl Analyses of Water'and Wastes, EPA-600/4-79-020, 
March 1983 - Method^353.2; Â j ] ' ' '' 

19.3. Lachat QuikChem Methods. 

19.4. Bran & Luebbe Methods. 
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TABLE 1 

Target Analytes, MRLs, and MDLs (Lachat) 

Analyte Method Detection Limit Method Reporting Limit 
Nitrate/Nitrite-N 
Nitrate-N 
Nitrite-N -z'-. 

ff \ \ |̂v\ I 
• v v 1 

\.V J / 

0.03 mg/L 
0.03 mg/L 
0.02 mg/L 

i 

0.2 mg/L 
0.2 mg/L 
0.2.mg/L. 

\ '^\ y •I 

tzzz 

^ • \ \ 

Target Analytes, MRLs, and MDLs (Bran & Luebbe) 

Analyte Method Detection Limit Method Reporting Limit 
Nitrate/Nitrite-N 
Nitrate-N 
Nitrite-N 

0.Q03mg/L__^ 
A 0,003%g/L 'S 
^ 61002 mg/L y Vv 

• i 

.// 
0.05 mg/L 
0.05 mg/L 
0.05 mg/L 
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i i \ \ 
li \̂  

J] 

Routine Calibration Standards 
Volume of 100 ftg/ml 
Solution (ml) 

0 

0.10 

0.20i V̂  /•/• '̂ A 
li H \\ •ĵ  

l!00 ^ M. / / I 
W ,̂ 9 \ \ J/ 1 

3.00 ~ ' ' "-"'••• " 

5.00 

7.00 

Final Volume (ml) 

100 

100 

idd 
\ Ji 
1̂̂ 00 

1 

i l 

i 
1(30 "̂J '-• 

100 

100 

Standard 
Concentration (mg/L) 
0.00 

0.10 

^0iS20//' AV p 

^<%. Ji ! 1 
; 1 

3?00 ~ - ^ ' '---^-i ' 

i 

. 
. • . _ • 

5.00 

7.00 

L_ 

j [-' ~z \ 
ll \\ 
l i 1 1 

11 ;i 

Low Level Calibration Standards 

Volume of 
Solution (mj)̂  

10 /.ig/ml .,..,-. 

0 1 

0.2 \V, 

0.5 

0.7 

1.0 

1.5 

2.0 

Final Volume (ml) 

'"^ f: l A ^ 
;,'ioo>-..^./'' j ! 

100 

100 

100 

100 

100 

Standard 
.Concentration (ftglL) 
\\ \ \ / / 

Lo.ooyv 
20.0 i ; 

1— 

50.0 

70.0 

100.0 

150.0 

200.0 
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M 
.•i 

Routine Calibration Standards 
Volume of 100/.ig/ml 
Solution (ml) 

0.00 

0.05 

«if ^̂  ff % '1\ 
2100 ._, i ' yi 

\ \ J l y . y/ i 
4.00 '-' •'-•V-^' Ll 

Final Volume (ml) 

100 

100 

100 \ 

vipg r 
V'1 i-
1(30 •' Ĵ 

Standard 
Concentration (mg/L) 

0.00 

0.05 

''0:50,y--'" \ \ ; î ( 

<2.00-l V< '.' 
\ \ VV / / 1-

y 
4-:oo • ' - - • ' ' ! ' - "' ' : ; J : . .U 

s\ 
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TABLE 4 
Analytical Run Scheme 

Lachat 

V. 11 ff 
: ' J 

-

Step 
1 
2 

'3 
4 
5 
6 

y x-:~-x 
"'8 / / -••:\ 

9 M 1,1 
' 10 \V / 1 

r X ; 1 

l̂ iVV II 

i1 \M 
î i VI 

1 1 • ^ — ' ••' •--' 

12 
13 
14 
15 
16 
17-26 
27 
28 

Sample | 
ICB 
ICV (3.0 mg/L NO, Std) 
CCV-1 
CCB-1 
LCS 
Method Blank 

"Sample i >̂., ..--::r x X\ 
Sample dup )! / / \ \ fj 
SainpIeSpilcS;''' U 1) !] 
Sample \\ \ \ . 'y._ J ) %{ 
Sample" '̂ " ' " - - ' ' '- ' • 'A 

Sample 
Sample 
Sample 
CCV-2 
CCB-2 
10 more Samples 
CCV-3 
CCB-3 

i ; 

"-Zi 

Repeat steps,5-28 forvremainder'̂ f̂ samples. 
:.y 

Z ' - y 
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TABLE 5 
Analytical Run Scheme 

Bran & Luebbe 

V, 
j i ^̂̂  
1 . 1 ••• 

Step 
1 
2 
3 
4 
5 
6 

,7 .,--.,. ,,-, 
v8 / r \ \ \ y i:i 

9 ^1 SS i„ ^vv n 

noy aw yy 
•n -zzy LJ- xi 
12 
13 
14 
15 
16 
17-26 
27 
28 

Sample 
ICV (2.0 mg/L NO, Std) 
ICB 
CCB-1 
CCV-1 
LCS 
Method Blank 
Sample , . ,---,., 
Sample Diup Vl / / V\ ii 
Sample Si)ike:i-̂ ' f j :i ti l 
Sample n V\ U / / I s 1 
Sample E2 ^a '^yziz t - - : : i 
Sample 
Sample 
Sample 
CCB-2 
CCV-2 
10 more Samples 
CCB-3 
CCV-3 

Repeat steps 5-28-forreraainderipf samples. 
'Y '••' /.' \', n \ 1 v\ /'/ 
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AMMONIA BY FLOW INJECTION ANALYSIS 

SCOPE AND APPLICATION 

1.1. This procedure is used to determine the concentration of Ammonia in aqueous samples 
including water, wastewater, and groundwater using EPA Method 350.1 and Standard 
Methods 4500 NH3 G. Ammonia in soil samples can be determined following extracfion 
in a potassium chloride solution. 

Wl , y z:5i imssz-. _ 
concentrations in|a raime of 

MDEiasibeen | | 

mmms. Wsmm 

METHOD SUMMARY 

2.1. For EPA 350.1, water samples are distilled into a solution of boric acid or 0.04N sulfuric 
acid, using the procedure described in and 350.2 and SM 4500 NH3 B. Standard Methods 
4500 NH3 G may be performed with or without sample distillation. 

2.2. Soil and sediment sam|3les:;are extra(;tedtpith^2'M KGL using a wrist action shaker and 
extracts analyzed using the water prqGe(|ure.(!bas(?d on the Plumb extraction procedure). 

! : \ •'•'. ' < ^ • V • ' " " ' 

2.3. Ammonia reacts with allciiHhe pnenbl, then with sodium hypochlorite to form indophenol 
blue. Sodium nitroprusside (nitroferricyanide) is added to enliance sensitivity. The 
absorbance of the reaction product is measured at 660 nm, and is directly proportional to 
the original ammonia concentration in the sample. 

DEFINITIONS 

3.1. Stock standard solution - a concentrated solution containing a single certified standeird 
that is a method analyte. Stock solutions are used to prepare calibration standards. 

3.2. Calibration standards - a solution of analytes prepared in the laboratory from stock 
standard solutions, diluted as needed, and used to calibrate the instrument response with 
respect to analytical concentration. 

3.3. Laboratory Control Standards (LCS) - a solution of analytes prepared in the laboratory 
from stock standard solutions purchased or prepared independently from calibration 
standards. 
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Method Blank (MB) - a solution of the laboratory prepared deionized water that is carried 
through analysis like a sample, to serve as a measure of contamination associated with 
laboratory storage, preparation, or instrumentation. 

3.5. Continuing calibration verification standard (CCV) - a solution of analytes prepared in 
the laboratory from stock standards to be at approximately the midpoint of calibration 
curves. CCVs are analyzed every 10 injections to verify that the instrument system 
performance has not changed during the course of the analytical run. 

3.6. Continuing calibration blank (CCB) - a blank solution of deionized water. CCB's are 

%2 yy 

analyzed every 10 injections to verify thatthe instrument system 
'""'""' " ''ngthefGOurseoflhe'aiiiaMic^^ ^ i 

! • I 

dontamiiiated'during 
i 'Vv 

Sanfple'̂ Duplicate -Jwo tuiquots of the same sanipleJMt are.treated exactly th^isanie 
throughout laboratory analytical procedures. The purpose is to verify the precision 
associated with the laboratory procedures. 

las nojt.becorne,̂ , 
I U 'i 

3.8. 

3.9. 

Matrix Spike - aliquots of sample to which known amounts of an analyte of interest has 
been added. These are treated exactly the same throughout laboratory analytical 
procedures. The purpose of a matrix spike is to determine whether the sample matrix 
contributes bias to the analytical results. 

Analytical Run Sequence - Satfiples are 
^'' 

MaLyzed̂ nî a set referred to as an analysis 
sequence. The sequence begiri&with,the[insi:rument calibration or calibration verification 
followed by samples intfer'spersed-with calibratiotfstandards. The sequence ends when 
the set of samples has been injected or when qualitative and/or quantitative QC criteria 
are exceeded. 

INTERFERENCES 

4.1. Calcium and magnesium ions may precipitate if present in sufficient concentration. 
Tartrate or EDTA is added to the sample in-line in order to prevent this problem. 

4.2. Color, turbidity and certain organic species may interfere. Turbidity is removed through 
manual filtration. 

4.3. Over-acidic samples create a negative interference resulting in an inverted peak with 
samples that are at or near the method reporting limit. 

4.4. Ensure that the pH of the dilution water and standard NH3 solution approximates that of 
the sample. 

SAFETY 
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5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 
taken when performing this procedure. This includes the use of persoimel protective 
equipment, such as, safety glasses, lab coat and the correct gloves. 

5.2. Chemicals, reagents and standards must be handled as described in the CAS safety 
policies, approved methods and in MSDSs where available. Refer to the CAS 
Environmental, Health and Safety Manual and the appropriate MSDS prior to beginning 
this method. 

5.3. Sodium Hydroxide (NaOH) is a strong caustic and a severe health and contact hazard. 
:• Use;nitrile,pr latac.glpve.s while |andling,p.ellets ^greparing solutions.^^^ ;-,, 
\y- i € '̂̂  ff "% m. 9 I y 1 r i^ î* i ^ M ' i ^ 

t: 5,4.W I Phenbl|eauses severe burhs%ii is în ext|eme health hazarjd thro|igh skiti absorptionl 
%iyw ijWdar proper protective llborafory clothiijg including-̂  gloves andmnse |ky^exp|sed^skin 

IMMEDIATELY with copious amounts of water. 

SAMPLE HANDLING AND PRESERVATION 

6.1. Water samples 

6.1.1. Samples should be collected in plastic or glass bottles. Bottles must be purchased 
as pre-cleaned cSnî iner#o^ t̂hof3SrgMy%learred and rinsed with reagent water. 
The volume collected shouId|beisixffiieieritt6 insure a representative sample, allow 
for replicate aitalysisi; %. /?' 

6.1.2. Water samples are preserved immediately upon sampling or as soon as possible 
with H2SO4 to pH <2 and stored at 4±2° C until time of analysis. Analysis is to be 
performed within 28 days of sampling. 

6.2. Soils/sediment samples 

6.2.1. Samples should be collected in glass jars and stored in a field-moist condition. 
Ammonia may be lost by volatilization due to drying or thawing. 

6.2.2. Extraction is to be performed within 7 days of sampling. Extracts may be 
preserved with 9N sulfuric acid and stored for up to 28 days until analysis. 

APPARATUS 

7.1. Easy-Still Ammonia Distillation Apparatus. Components are boiling tubes, sloped T-
joints, glass stoppers, Allilm condensers, and condenser stems. 

7.2. Flow Injection Analyzer with associated software and computer system. The two systems 
cun-ently in use are listed below. 
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7.3. 

7.4. 

7.2.1. Lachat QuikChem AE 

7.2.2. Bran & Luebbe AutoAnalyzer 

Heating unit associated with the FIA. 

Wrist Action Shaker 

7.5. Filter Funnel and Wliatman 934-AH or equivalent 

to 3 

i7.6i l^assw^e "̂ y /'/' 
I 1%, I 

I J'/^^.-.^iif.;^ r^e'^y 
I "̂  i J tk.,^" -7.6111 'StandardTabolatdiy glassware. i| \̂  '%'• 

7.6.2. Class A volumetric flasks and pipettes. 

REAGENTS 

8.1. Dechlorinating reagents 

8.1.1. Soditmi tMosulfatef^pissdlve 3.5rf̂ I%2S2P^ H2O in reagent water and dilute to 
" ' ' oliition wil IremoveVl/mg/L of residual chlorine in 500 mL 

8.1.2. Sodium sulfite: Dissolve 0.9 g Na2S03 in reagent water and dilute to IL. One mL 
removes 1 mg/L CI per 500 mL of sample. 

8.2. Sodium Hydroxide Solution, 6N, dissolve 48 g of NaOH pellets in 150 ml deionized 
water. Dilute to 200 ml, cool and store in plastic container. 

8.3. KCl, 2M, dissolve 150g of KCl in IL deionized water. 

8.4. Boric Acid Solution, 2% (w/v), dissolve 20.0 g of H3B03 in deionized water. Dilute 
to fmal volume of 1,000 ml. 

8.5. Sulfuric acid, 0.04N, 1.1 mL of concentrated sulfuric acid to IL DI water. 

8.6. Sulfuric acid, 9N. 

8.7. Lachat analyses: 

8:7.1. Sodium'Phenolate: Add 83.Og phenol crystals to a IL volumetric flask containing 
.• • ' approximately.'500mL of deionized water (DIW). Slowly add 32.0 g NaOH to the 
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stirring phenolate mixture. Cool, dilute to the mark with DIW, and invert several 
times to mix. Do not allow solution to stand in hood for excessive amount of 
time. Refrigerate after use. Do not degas this reagent. 

CAUTION: Phenol causes severe burns and is an extreme health hazard through 
skin absorption. Wear proper protective laboratory clothing including gloves and 
rinse any exposed skin IMMEDIATELY with copious amounts of water. 

8.7.2. Sodium Hypochlorite: Mix 200 mL of Ultra Clorox Bleach (only this brand is 
recommended) to 250 mL of DIW. Make fresh daily. 

8.7.4. Sodium Nitroprusside (nitroferricyanide): Dissolve 3.50 g sodium nitroprusside 
in a IL volumetric containing DIW. Dilute to mark and invert to mix. Do not 
degas this reagent. 

8.7.5. 2M Potassium Chloride (KCl): Dissolve 597 g of potassium chloride in DIW and 
take to a 4 L final volume. 

_.:V--3 ^ * % [•-;?;;;, V'. ff 

8.8. Bran & Luebbe analyses - For-analysis performeM'idh the Bran & Luebbe analyzer, refer to 
the Barn & Luebbe method,attachment for reagents used and preparation instructions. 

8.9. Stock Standard 10,000 mg/L: In a IL volumetric flask containing approximately 800 mL 
of DIW dissolve 38.19 g of ammonium chloride (NH4CI) that has been dried for two 
hours at 110" C. Dilute to the mark and invert to mix. 

8.10. Working Standard 100 mg/L: To a 100 mL volumetric flask containing DIW add 1 mL 
of 10,000 ppm stock standard. Dilute to the mark. 

8.11. Calibration standards: See Table 1. 

Note: Standards for soil extracts are prepared as in table 1, except that the standards are 
prepared in 2M KCL INSTEAD of DIW. 

8.12. Since the intensity of the color used to quantify the concentration is pH dependent, the 
acid concentration of the wash water and the standard ammonia solutions should 
approximate that of the samples. 

RESPONSIBILITIES 
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9.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review. Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP. This demonstration is in accordance with 
the training program of the laboratory. Final review and sign-off of the data is performed 
by the department supervisor/manager or designee. 

9.2. It is the responsibility of the department supervisor/manager to document analyst training. 
Training and proficiency is documented in accordance with the SOP for Documentation 
of Training (ADM-TRANDOC). 

. ^ ^ . F,: 

ti.,,-,,,,-.- i,i t'i 
10. IPREVENTOVEMAINTENANCE n "̂ '̂-•"••' if '1 y^ ^ ^ B 

U0.43. No-specific maintenaiice!steps are needed otner tiian noimhl cleaning and inspliction of 
apparatus. 

10.2. Change reagent and sampling lines when they are flat. 

10.3. For problems encountered with the analyzer operation, refer to the applicable 
manufacturer's operating and/or troubleshooting information (Lachat troubleshooting 
guide, Bran&Luebbe manual). 

VI 
11. PROCEDURE § '̂  ff '% i"""*! \ # 

\ \ Hi Sj: m 
11.1. Sample preparation - water samples' 

Note: NPDES final effluent samples must be distilled unless otherwise allowed or 
approved by the client. The distilled results are compared to non-distilled results. If the 
results are considered equivalent, distillation of subsequent samples of the same effluent 
is not required. All comparative studies are performed on a client basis and all associated 
data is kept on file in the General Chemistry lab. 

11.1.1. Sample Dechlorination - If the water sample contains residual chlorine, add a 
dechlorination agent, such as sodium thiosulfate or ascorbic acid, to the sample. 
Check for residual chlorine by placing a drop of sample on potassium-iodide test 
paper. Samples should be dechlorinated at the time of collection. 

11.1.2. Adjust the pH of a 50-ml sample aliquot to pH 9.5. Add 6 N NaOH dropwise, 
with mixing, to the sample to adjust the sample pH to 9.5. Check the sample pH 
with a narrow range pH paper. Add 2.5 ml borate buffer solution; mix sample. 
Check pH and re-adjust sample to final pH of 9.5 if necessary. 

11.1 .-3. Place the pH adjusted sample in a boiling tube. Add 2-3 micro-porous boiling 
' stones. Assemble the distillation apparatus in the heater block. 
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.1.4. Place 5.0 ml of receiving solution in 50-ml centrifuge tube. Place the centrifuge 
tube in the base slot of the heating block. Selisct the receiver solution according to 
analysis method to be used on distillate. 

.1.5. Place the condenser stem in the centrifuge tube, slide cylinder and stem under 
condenser, and connect stem to condenser with WestClip. When assembled, the 
condenser tip of the distillation apparatus will be submerged in the receiving 
soltition contained in the centrifiige tube. 

•iSMy 

11 1.6. Heat the distillation apparatus - Set heater block temperature controls to the 

fs 

fo|lowing,settings.: 
i f 

I r 4 Jl iRATEli ii5f(2/rain || 
% TEMP1^W^10°C:J I 

TIMEl: 2.0 Hour (max) 

zi i 
'^%R4rE2: I iii 0 II 

'•1EMP2:# fck^,0°:i5»^ 
|1 )\ 

TIME2: 0 

11 

Timing Configuration: CONFl 

1.7. Collect a minimum of 20 ml if distillate. 

11.1.8. Discontinue heating. Remove the stopper from the top of the "T"-joint. The 
stopper removaliiij needed to'preyirit the:rc distillate from being sucked 
back into the a]^paratus)ciurin{| cbohn'g. %;• 

'v,:,-„.„ '•' 'y. '.,..-4' V i 
11.1.9. Disconnect the stem frorh the cdridenser. Remove the graduated cylinder from the 

apparatus and dilute the collected distillate to fmal volume of 50 ml with 
deionized water. 

11.2. Soil sample extraction 

11.2.1.1. Weigh out 10 g of sample into a 50 mL centrifiige tube. 

11.2.1.2.Spike appropriate QC sample with 0.5 mL of 10,000 ppm NH3 stock 
solution. 

11.2.1.3.Bring to 50mL volume with 2M KCl. The Method blank contains only 
KCl. 

11.2.1.4.Shake samples for 30 minutes on the wrist-action shaker. 

11.2.1.5.Centrifuge samples for 10-20 minutes. 

11.2."l;6.Filter^supernatant with 0.45/flii filter. Samples are now ready for?"'"'" " 
analysis. .V''̂  •:• i.vt .;;•:. •. 
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11.3. Soil and sediment extraction - Plumb extraction procedure: 

11.3.1.1 .Weigh 20g of sample into a 50mL centrifuge tube. 

11.3.1.2.Spike appropriate QC sample with 1.0 mL of 10,000 ppm NH3 stock 
solution. 

11.3.1.3.Bring to 50mL volume witli 2M KCl. The Method blank contains only 
KCl. 

'i4 P /11.33v4,;̂ Shakb,saihplesfbi-1315'mihutes:Oifthewrist̂ ^^^ " V 
l \ i ^ k H i - \ i II t ' ' z % ji : tl i i ' ^ 1 ^ 
i M %a#5!(Sentnfuge Implelfbr f0-2Q^mMutesS' ' ^ , fl... H_.^. j ., I 

^ " " i ; ^ * ' ^--ti^f^-'fr- ^ r - y : - " i t ^ ^ trmi . _ _„._.._,„ 

11.3.1.6.Filter supernatant with 0.45//m filter into a lOOmL volumetric flask. 

11.3.1.7.Wash the remaining solids with an additional 50mL of 2M KCl and filter 
into the volumetric flask. Bring to volume with 2M KCl. Samples are now 
ready for analysis. 

1.4. Sample analysis - Lachaf̂ ŝtem'>-̂ ""&s f ̂ % % M 
i-f (f % % m %.& 

11.4.1. Set up instrum^dnt aceoirdingil tile Lachat QuikChem method 10-107-06-1-B (See 
Attachments). '•%2S#' 

Note: 2M KCl may be used for a sample carrier when running extracts instead of DIW. 

11.4.2. The Linear Calibration Range (LCR) must be determined mitially and verified every 
six months or whenever a significant change in instrument response is observed or 
expected. The initial demonstration of linearity must use sufficient standards to 
insure that the resulting curve falls in the linear range of the instrument. The 
verification of linearity must use a minimum of a blank and three standards. If any 
verification data exceeds the initial values by ±10%, linearity must be reestablished. 
If any portion of the range is shown to be nonlinear, sufficient standards must be 
used to clearly defme the nonlinear portion. 

11.4.3. Analyze the calibration standards listed in Table 1. The calibration curve is fitted 
to a linear, least squares model. See Appendix A. The correlation coefficient 
must be > 0.995. If the calibration criteria are met, continue with the analysis 
sequence in Table 2. If the LCS recovery is acceptable, proceed with analysis of 
samples. If not, determine the cause of the problem, correct it, and then 
recalibrate. ' • . . ' • • 
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11.4.4. Place samples and QC aliquots in sampler vials and arrange on autosampler 
according to Table 2. 

11.4.5. Repeat sequence bracketing every 10 samples with CCV and CCB. End the 
sample tray (sequence) with CCV and CCB. 

11.5. Sample analysis - Bran&Luebbe system 

11.5.1. Set up instrument according to the Bran&Luebbe method US-696D-82X (See 
Attachments). 

a ;i y. v; z.yy-. .zxcy ^ i iz^im t̂ zz.̂ -̂ . ^mi . h n ^zzzj ;¥̂ ij&, 

S ri i .Note: 2M KCl may be used foir a sample cameriwherivrunning extracts|instead'of DIW. 

•' i %& '̂ , 1 -̂̂  i| \ p i* W'"y I i i f̂  ^^^ ''̂  I 
y^-:-y | l 1 ̂ ^ . The;;llinear£alibfetioriRangfc (LCR) rimst^ibejdeteiminedjimtialljy^v^n every 

six months or whenever a significant change in instrument response is observed or 
expected. The initial demonstration of linearity must use sufficient standards to 
insure that the resulting curve falls in the linear range of the instrument. Tlie 
verification of linearity must use a minimum of a blank and three standards. If any 
verification data exceeds the initial values by ±10%, linearity must be reestablished. 
If any portion of the range is shown to be nonlinear, sufficient standards must be 
used to clearly define the nonlinear portion. 

11.5.3. Analyze the calibrationjstandards listed iil-Tkble 1 (regular level) or Table 2 (low 
level). The caHbratiou'CurveSs fitted to a linear, least squares model. See 

••:-:- . . .„^Z •• > ,_ , . , . / ; / f,'i i-.i ^ 

Appendix A. Thexorrelktidh coefficient must be > 0.995. If the calibration 
criteria are met, continue with the analysis sequence in Table 2. If the LCS 
recovery is acceptable, proceed with analysis of samples. If not, determine the 
cause of the problem, correct it, and then recalibrate. 

11.5.4. Ensure that the pH of the dilution water and standard NH3 solution approximates 
that of the samples. Place samples and QC aliquots in sampler vials and arrange 
on autosampler according to Table 3. 

11.5.5. Repeat sequence bracketing every 10 samples with CCV and CCB. End the 
sample tray (sequence) with CCV and CCB. 

12. QA/QC REQUIREMENTS 

12.1. Initial Precision and Recovery Validation - The accuracy and precision of the procedure 
must be validated before analysis of samples begins, or whenever significant changes to 
the procedures have been made. To do this, four LCS aliquots are prepared and analyzed. 
The average percent recovery must be 85-115% and the RSD< 30%. 
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12.2. Method Detection Limits - A method detection limit (MDL) study must be undertalcen 
before analysis of samples can begin. To establish detection limits that are precise and 
accurate, the analyst must perform the following procedure. Spike a minimum of seven 
blank replicates at a level near or below the MRL. Follow the procedures starting in 
Section 11 to analyze the samples. Refer to the CAS SOP for The Determination of 
Method Detection Limits. 

12.3. CCV (Continuing Calibration Verification): A CCV is analyzed every 10 samples using 
2.0 mg/L NH3 standard (from curve). Recovery must fall within 90-110% or 1.8-2.2 
mg/L. 

zMiZz nfyzi'T̂  /yy^ ,̂. ^ 'Q. Ŵ : 
112.4?. i |CBj (Continuing CalibrationlBlanl^): /|blan|:QOnsisfi^Jpf the|;arrie|soIutiqii (D|W or 

I 
4-

i1 iK®li)l Whe result must̂ be: le'sslthanlhe absolute value of tlie Method Reporting! Limit • 
y ^ f | | M ^ i - . ^ y ' Xi,.# l\ m I y % ' '<:-^ tiks2 fens Ikssz B : ^ ' 

12.5. LCS (Laboratory Control Spike): Analyzed with each batch of 20 or fewer samples. An 
LCS must be run each day samples are analyzed and have a recovery of 90-110% of true 
value. 

12.6. MB ( Method Blank): Deionized water or KCl depending upon samples being analyzed, 
run every 20 or fewer samples. The result must be less than the absolute value of the 
Method Reporting Limit^<||^RLm W^ih % f 

1 1 1 l^§ %f 
12.7. Sample Duplicates: One sample per'batch of 20 or less samples must be analyzed in 

1 !• i ' ' ^ i ^ r y:iw>^' a M 

duplicate. 

12.8. Matrix Spike: One spiked sample must be analyzed with each batch of 20 or less 
samples. The spiked sample is usually the same sample used for the duplicate. The 
recovery criteria is 90-110% for waters and 75-125% for soils. 

13. DATA REDUCTION, REVIEW, AND REPORTING 

13.1. At the end of the analysis sequence, the calibration data is printed including the calculated 
standards concentrations, calibration statistics, and slope and intercept of the calibration 
curve. 

13.2. The runtime report printed during the sampling run is turned in with a final report and 
calibration report. 

13.3. For water samples the postrun report is saved to disk and prepared on EXCEL. 

13.4. The postrun report for soils is printed at the Lachat, and the numbers transposed to the 
:appropriate.benchtsheet.'/Results are calculated on the bench sheet with dry weights. 
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13.5. Report results to three significant figures. If sample was diluted report two significant 
figures. 

13.6. Soil/sediment samples and undistilled water samples should be reported as method 350.1 
Modified. 

14. CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

Corrective action measures applicable to specific analysis steps are discussed in the applicable 
section of this (and other applicable) SOP(s). Also, refer to the SOP for Nonconformity and 

.Corrective |4crii>/7%for#xSrrect, procedurS^ Jf^'Videntiiyihg land documentiffi iiuSk data 
J Procedures ffor| applying dataj qualifiers are described |an theilSOP fo^ îRepof̂ sGene^ationi or ii 
•,prpjfect4spe îfi&iv2(iiiireinMt̂  | 

pplying dataj qiiMillers ate described fin thelSOP ifyKMepoimOeneratiomox in 

15. METHOD PERFORMANCE 

This method was validated through single laboratory studies of accuracy and precision. Refer 
to the reference method for additional method performance data available. 

16. POLLUTION PREVENTION 

It is the laboratory's practice to miriimizelthe arn0unt|.Gf solvents, acids and reagent used to 
perform this method wherev^ r̂ feasible. .St^iidards are prepared in volumes consistent with 
methodology and only the amount needed for routine laboratory use is kept on site. The threat 
to the environment from solvent and reagents used in this method can be minimized when 
recycled or disposed of properly. 

17. WASTE MANAGEMENT 

17.1. The laboratory will comply with all Federal, State and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restricfions as specified in the CAS EH&S Manual. 

17.2. This method uses acid. Waste acid is hazardous to the sewer system and to the 
environment. All acid waste must be neutralized to a pH of 2.5-12 prior to disposal down 
the drain. The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record. See the CAS EH&S Manual for 
details. 

17.3. This method uses a base. Waste base is hazardous to the sewer system and to the 
environment. All waste must be neutralized to a pH of 2.5-12 prior to disposal down the 
drain. The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record. See the CAS EH&S Manual for details 
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1 8 . | ^LaclitQlii%hemitethill{il(57liPlfB.'^V^ ;y 
1% I 

y 

ttsisl. ilBd&lLuel3bel4ethidijS-li6D-82X.| \ % ^ 

i W ^ - |V 

'SMM VM^^ 

if 
Vsl 

B 1 

L:# 
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FillMaterial, May 1981. 
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TABLE 1 
Calibration Standards Preparation 

Regular Level Ammonia 
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VN-, ' 

Routine Calibration Standards 
Volume of 100;^/ml 

Solution (ml) 
0 

0.05 

0.50 

^ ^ X 2 p ^ . ^ . ^ , . 

U 4:-00 s 1 

Final Volume (ml) 

100 

100 

100 

100 ' 'yy 

\ ' . I'QO I'TZ 

Standard 1 
Concentration (mg/L) 

0.00 

0.10 

0.20 

f 
^ 1 0 0 T 1 

.300 
1 i i \ \ S| 

- - , • i - w 

i" 
P?.:':i„:,'; • 

7-T3 

TABLE 2 
Calibration Standards Preparation 

Low Level Ammonia 

Low Level Calibration Standards 

Volume of 10 p % l 0 ^ 
Solution (ml) f f 

0 1 ' 
0.10 • * 

0.50 

2.50 

5.00 

,, yyy:\^ &,•;.•'& 
SFinal Volume (inl) 

M 1 i . 
V \ '^ r ' 

^•HOb '̂  

100 

100 

100 

X v\ .^-Standard 
Jl 'vConcentration (mg/L) 

pi 0.00 

0.01 

0.05 

0.25 

0.50 

Note: For low level analysis, change sample tubing from 0.16"ID 
(om/yel) to 0.42"ID (om/om). 
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TABLE3 
Analytical Run Scheme 

Step 
1 
2 
3 
4 
5 
6 
7 
,8 y y y :\ ' 
' '9h ' y 'y\\ iJ 
loa ;-. H WIJ 

/ i i v v _,-.'* a Y-i 
12 
13 
14 
15 
16 
17-26 

Sample 
CCV-1 
CCB-1 
Method Blank 
LCS 
Sample 
Sample Dup 
Sample Spike 

iSafnjJleils'-'S'^ y y ^ Z :} 
Sa'mp[e 
Sainple 
Sample 
Rinse B 

1 y M y & 
^ ' - y . n fl s 
1̂ V. " i ^ . . ^ ri„._ 

a n k - ' - - ' • - • " - ' • 

CCV-2 I 
CCB-2 
9 more Samples 
CCV-3 
CCB-3 1 

hi 

Ss35;r:a 

sat^,^ 

:-s:t> 

Repeat steps 5-28 for remainder of samples. 



APPENDIX A 

SOP No.: GEN-350.1 
Revision: 7 
Date: 5/1/07 
Page: 16 of 17 

The calibration is determined using a linear regression that best fits the line of the X:Y pairs. The 
quality of the fit is determined by calculating the coefficient of determination (R2), also called the 
correlation coefficient. 

The line of regression is calculated as follows: 

ij Start with the equation for ajine, y = raxfdsbvrErom here; the line of regression-can bCi*. 
^ detefntiitedi u '̂ ^ y i%. -̂  'A A J i M % % ii L^.^ '(: % 

%̂  y? n v^ • - . .*» -<h.. M 1 % w H \-\ %.,.-•:/ ;• k « i J 4 %s^» 

m 

h = Y,y-^H^ 
n .zp^. y^-y>: Esmi 

Where: ' \ K ^ '„,:•„..,, 
x = the values of the x variables. 
y = the values of the y variables. 
n = the number of data points. 

Once the line of regression has been determined then the coefficient of determination can be 
calculated. 

i^xy-nxy) 
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Lachat and Bran & Luebbe Methods 
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INSTRUMENTS 

QuikChem Method 10-107-06-1-B 

Ammonia (Phenolate) in 

Potable and Surface Waters 

y U 

• N \ 

0.01 to 2.0 
^))f / 

I \ \ ^v, ...̂ / 
Principle ~ "^" 

C 

This method is based on the Berthelot reaction. Ammonia reacts with alkaline phenol, then 
with sodium hypochlorite to form mdophenol blue. Sodium nitroprusside (nitroferricyanide) is 
added to enhance sensitivity. The absorbance of the reaction product is measured at 630 nm, 
and is directly proportional to the original ammonia concentration in the sample. 

/ . / • 

Interferences ' / / 

1. Calcium and magnesium ions may precipitate' if present in sufficient concentration. 
Tartrate or EDTA is added tcirthe saiiiple in-line in order to prevent this problem. 

2. Color, turbidity and certain organic species may interfere. Turbidity is removed by 
manual filtration. 

— Special Appara tus — 

Heating Unit. 

Revised by Karin Wendt/KS and copyrighted© oa 24, December 1993 by Lachat Instruments, 6645 West Mill 
Road, Milwaukee, Wl 53218, USA. Phone: 1-414-358-4200 FAX: 1-414-358-4206. This document is the property 
of Lachat Instruments. Unauthorized copying of this document is prohibited. 
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Q U I K C H E M M E T H O D 10-107-06-1-B 

DETERMINATION OF AMMONIA BY FLOW INJECTION 

ANALYSIS COLORIMETRY 

1. S C O P E AND APPLICATION 

1.1. This method covers the determination of ammonia in potable and surface waters. 

1.2. The method is based on reactions that are specific for ammoma. 

1.3. The applicable range is 0.01 to 2.0 mg N/L. The method detection limit is 0.006 mg 
N/fL.I Approximately 70:samples perjhourcan^be^analyzed. 

srrMivrARYiOF METHOD 
W-y'J !i \.J 

\ 

i^y-.r-y 

\ \ " ^ ^ 

\r 

2.1. Ammonia reacts with alkaline phenol, then with sodium hypochlorite to form indophenol 
blue. Sodium nitroprusside (nitroferricyanide) is added to enhance sensitivity. The 
absorbance of the reaction product is measured at 630 nm, and is du-ectly proportional to 
the original ammonia concentration in the sample. 

D E F I N I T I O N S 

3.1. CALIBRATION BLANK (GSyy- ^''volvimf of)reagent water fortified with the same 
matrix as the ca'"—"''" -V_^J.^_.J L . . .J.-.,- a .zz . . • . , . . , 

surrogate analytes 
matrix as the calibration standards, butiwithbiit the analytes, intemal standards, or 

- - ^ y 

3.2. CALIBRATION STANDARD (CAL) ~ A solution prepared from the primary dilution 
standard solution or stock standard solutions and the intemal standards and surrogate 
analytes. The CAL solatioi:s arc used to calibrate the instmment response with respect to 
analyte concentration. 

3.3. INSTRUMENT PERFORMANCE CHECK SOLUTION (IPC) - A solution of one or 
more method analytes, surrogates, intemal standards, or other test substances used to 
evaluate the perfonnance of the instmment system with respect to a defmed set of 
criteria. 

3.4. LABORATORY FORTIFIED BLANK (LFB) - an aliquot of reagent water or other 
blank matrices to which known quantities of the method analytes are added in the 
laboratory. The LFB is analyzed exactly like a sample, and its purpose is to determine 
whether the methodology is in control, and whether the laboratory is capable of making 
accurate and precise measurements. 

3.5. LABORATORY FORTIFIED SAMPLE MATRIX (LFM) - An aliquot of an 
environmental sample to which known quantities of the method analytes are added in the 
laboratory. The LFM is analyzed exactly like sample, and its purpose is to detennine 
whether the sample matrix contributes bias to the analytical results. The background 
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concentrations of the analytes in the sample matrix must be determined in a separate 
aliquot and the measured values in the LFM corrected for background concentrations. 

3.6. LABORATORY REAGENT BLANK (LRB) - An aliquot of reagent water or other 
blank matrices that are treated exactly as a sample including exposure to all glassware, 
equipment, solvents, reagents, internal standards, and surrogates that are used with other 
samples. The LRB is used to detennine if method analytes or other interferences are 
present in the laboratory environment, the reagents, or the apparatus. 

3.7. LINEAR CALIBRATION RANGE (LCR) - The concentration range over which the 
instmment response is linear. 

3.8. MATERIAL SAFETY DATA SHEET (MSDS) - Written inforaiatipn provided by 
vendors concerning a chemicars toxicityvjhealth-hazards, physical] properties, fire;>and 
reactivity dataimcludmg storage.xspill, and handlmg precautions. 

,, ,.. .Wll \l n i l 11 11 W:, , 
3 .9VVMETH0D DETECTION-LIMIT (MDL) r i .ll fy.u The niiiiimum^conc'entratiohiof-^an-analyte that 

can be identified, measured and reported with 99% confidence that the analyte 
concentration is greater than zero. 

3.10. QUALITY CONTROL SAMPLE (QCS) - A solution of method analytes of known 
concentrations that is used to fortify an aliquot of LRB or sample matrix. The QCS is 
obtained from a source extemal to the laboratory and different from the source of 
calibration standards, 
prepared test materials. 

It is used to check Jaboratory performance with externally 

i.l 

;N 
ff 3 

3.11. STOCK STANDARD SOLUJIQN\([SSS)'-

' A ^ ¥ 
A concentrated solution containing one or 

1.1 
more method analytes prepared in the 'laboratory using assayed reference materials or 
purchased from a reputable commercial source. 

4. INTERFERENCES 

4.1. Calcium and magnesium ions may precipitate if present in sufficient concentration. 
Tartrate or EDTA is added to the sample in-line in order to prevent this problem. 

4.2. Color, turbidity and certain organic species may interfere. Turbidity is removed by 
manual filtration. 

5. SAFETY 

5.1. The toxicity or carcinogenicity of each reagent used in this method has not been fully 
established. Each chemical should be regarded as a potential health hazard and exposure 
should be as low as reasonably achievable. Cautions are included for known extremely 
hazardous materials. 

• ^5,2. Each Jaboratory is. responsible for, maintaining a cuaent awareness file of OSHA 
.',-. -regulations regarding the safe handling of the chemicals specified in this method. A 

reference file of Material Safety Data sheets (MSDS) should be made available to all 
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, ( 

personnel involved in the chemical analysis. The preparation of a fonnal safety plan is 
also advisable. 

5.3. The following chemicals have the potential to be liighly toxic or hazardous, consult 
MSDS. 

5.3.1. Phenolate 

5.3.2. Nitroferricyanide 

6. E O U I P M E N T AND SUPPLIES 

6.1. Balance — analytical, capable of accurately weighing to the nearest 0.0001^ g. 

' " "̂' ' '-% f̂ :f:k.}X I W ' I T y L y ^ ' ^ J l . I . . i n ' '̂ '''-•' 6.2.1 Glassy/ire;— Class A volumetric flasks andLpipettes or plastic cqntamers-as requu:ed. 
ii c II i NX ll (J- , I],, lii U-V^i| 1 !••! IT~\ \ 1̂ n II s i l — il i Samples may\be stored in plastic w glass. \ \ v\ // i // 
y y y ' U W^yyf^ <yzyy U Vl li l! \s^yy:J '^ {}-:zi Ihzzj Vz.:z3 Ihyzy' 

6.3. Flow injection analysis equipment designed to deliver and react sample and reagents in 
the required order and ratios. 

6.3.1. Autosampler 

6.3.2. Multichaimel proportioning pump ' 

6.3.3. Reaction unit or manifdidx ' ^ " ^ r,'--̂ -:\. Y\ / / 

ti M !) \--yJj V'/ 
6.3.4. Colorimetric detector, // W / / If h 

'^yy.^ yy..-' L! LJ 

6.3.5. Data system 

6.4. Special apparatus 

6.4.1. Heatmg Unit 
7. R E A G E N T S AND STANDARDS 

7.1 PREPARATION OF REAGENTS 

Use deionized water (10 megohm) for all solutions.. 

Degassing with helium: 

To prevent bubble formation, degas all solutions except the standards with helium. 
Use He at 140 kPa (20 lb/in2) through a helium degassing tube (Lachat Part 50100). 
Bubble He vigorously through the solution for one minute. 
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Reagent 1. Sodium Phcoolatc 

CAUTION: Wear gloves. Phenol causes severe bums and is rapidly absorbed into the 
body through the skin. 

By Volume: In a 1 L volumetric flask dissolve 88 mL of 88% liquified phenol or 83 
g crystalline phenol (CgHsOH) in approximately 600 mL water. While stirring, 
slowly add 32 g sodiimi hydroxide (NaOH). Cool, dilute to the mark, and invert 
three tunes. Do not degas this reagent. 

By Weight: To a tared 1 L contamer, add 888 g water. Add 94.2 g of 88% liquified 
phenol or 83 g crystalline phenol (C5H5OH). While stirring, slowly add 32 g 
sodium hydroxide (NaOH). Cool and invert three times to mix thoroughly. Do not 
degas this ireagent-. 

\ i 
iz 

\y \\ z "" i f "̂  
Reagent 2. il Sodium HypochlbVite 

)) [\\'\ Ky j "^s^ w K\ 

i r i f ^ ~ \ e 

.-yj r\w f l ,_ _ 
By Volume: In a 500 niL volumetric flask dilute 250 mL Regular Clorox bleach 
[5.25% sodium hypochlorite (NaOCl), The Clorox Company, Oakland, 
CA] to the mark with water. Invert to mix. 

By Weight: To a tared 500 mL contamer add 250 g Regular Clorox bleach [5.25% 
sodium hypochlorite (NaOCl), The Clorox Company, Oakland, CA] and 250 g water. 
Stir or shake to mix. 

Reagent 3. Buffer II 

\ \ n J 
y .n 

% 
By Volume: In a 1 L Volumetric flask, dissolve 50.0 g disodium ethylenediamine 
tetraacetate (Na2EDTA) and 5.5 g sodium hydroxide (NaOH) in approximately 900 
mL water. Dilute to the mark and mix with a magnetic stirrer until dissolved. 

By Weight: To a 1 L tared container add 50.0 g disodiinn ethylenediamine 
tetraacetate (Na2EDTA) and 5.5 g soditim hydroxide (NaOH). Add 968 g water. 
Mix with a magnetic stirrer until dissolved. 

Reagent 4. Sodium Nitroprusside 

By Volimie: To a 1 L volumetric flask dissolve 3.50 g sodimn nitroprusside (Sodium 
Nitroferricyanide [Na2Fe(CN)5NO-2H20]) dilute to the mark with water and invert to 

mix. 

By Weight: To a tared 1 L container add 3.50 g sodimn nitroprusside (Sodium 
Nitroferricyanide [Na2Fe(CN)5NO-2H20]) and 1000 g water. Invert to mix. 
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7.2 PREPARATION OF STANDARDS 

Standard 1. Stock Standard 1000 mg N/L 

In a 1 L volumetric flask dissolve 3.819 g ammonium chloride (NH4CI) that has been 
dried for two hours at IIOOC in about 800 mL water. Dilute to the mark with DI 
water and invert to mix. 

Standard 2. Working Stock Standard Solution 20.0 mg N/L 

By Volume: In a 1 L volumetric flask, add 20.0 mL Stock Standard' (Standard 1) to 

aark with"water--.-::Invert to nux.r"' r"~'\\ //'•"'̂ v' 

X ij fi il n \ i % [ lj t i ^ ^ ' if i 
height: To a vtared 1| iL 'contaiiier add aboiits.20 -| 

ti i-r 
•Y\ 

By, 'Wfeight: To a'vtared lj iL contaiiier ajdd abouts.20 -g Stock Standard (Standiard 1). 
'x"̂ r:̂  Divide-̂ -the-̂ actiial weight of the' solution'added by"b.t)2 and'inaJce^upTo this resulting 

total weight with water. Invert to mix. 

Set of Eight Working Standards: 

2.00 0.80 0.20 0.100 0.040 0.020 0.010 0.00 mg N/L 

By Volume: To eight 250'mL voliTiiietric'fla'sks'̂ add; respectively, 

25.0 10.0 2.50 /9i:25 0;S0 0.250 0.125 0.0 mL 

Standard 2. Dilute each to the mark with water invert to mix. 

By Weight: To eight tared 250 mL containers add, respectively, about 

25.0 10.0 2,50 1.25 0.50 0.250 0.125 0.0 g 

Standard 2. Take the exact weight obtained for each and divide by 

0.10 0.04 0.01 0.005 0.002 0.001 0.0005 

to get the total weight of the diluted solution. Make up each solution to this total 
weight with water. Shake before using. 

If samples always fall within a narrower range, more standards within this narrower 
range can be added and standards outside this narrower range can be dropped. 

8. S A M P L E C O L L E C T I O N . P R E S E R V A T I O N A ] ^ S T O R A G E 

8.1. Samples should be collected in plastic or glass bottles. AU. bottles must be thoroughly 
cleaned and rinsed with reagent water volume collected shdul'd be sufficient to insure a 
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representative sample, allow for replicate analysis (if required), and minimize waste 
disposal. 

8.2. Ammonia is volatile and will leave the sample slowly, even through polyethylene bottles. 
The samples should be mn withm 24 hours. If this carmot be done, diey should be 
frozen. If this cannot be done, the samples should be adjusted to a pH of 3-5 with dilute 
phosphoric or sulfliric acid. The Federal Register entry which defmes standard EPA 
NPDES and NPDWR methods states that "Manual Distillation is NOT required if 
comparability data on representative effluent samples are on company file to show that 
this prelmiinary'distillation step is not necessary; however, manual distillation will be 
required to resolve any controversies", (see SOURCES). This suggests that the user 
perform recovery studies on representative sample types, studies which show that the 
undistiiied samples giveJlierSame, recoveries as. the.manua 
EPA'MetJiod'350>2/for the corapliete diklladioniiroGedure 

' GUIDELINE) 
V^^b 

9. QUALITY CONTRQL^USiEPA - ' • Z 

y distilled 'samples.i~;Follow 
11 y II ^^ 

I \ ' 
i '-• 

- : : . l}z=z l^y 

ZZI3 

9.1. 

9.2. 

Each laboratory using this method is required to operate a formal quality control (QC) 
program. The minimum requkements of this program consist of an initial demonstration 
of laboratory capability, and the periodic analysis of laboratory reagent blanks, fortified 
blanks and other laboratory solutions as a continuing check on performance. The 
laboratory is required to maintain performance records that define the quality of the data 
that are generated. , ^ , ^ ^ 

rr̂ ^ /f% [r^ \ P 
INITIAL DEMONSTRATION OF PERFORMANCE/ 

\ y ^ j yy-yj L M 
9.2.1. The initial demonstration of "performance is used to characterize instmment 

performance (determination of LCRs and analysis of QCS) and laboratory 
performance (detennination of MDLs) prior to performing analyses by this 
method. 

9.2.2. Linear Calibration Range (LCR) ~ The LCR must be detennined mitially and 
verified every 6 months or whenever a significant change in instmment response is 
observed or expected. The initial demonstration of linearity must use sufficient 
standards to insure that the resulting curve is linear. The verification of linearity 
must use a minimum of a blank and three standards. If any verification data 
exceeds the initial values by +/- 10%, linearity must be nonlinear, sufficient 
standards must be used to clearly defme the nonlinear portion. 

9.2.3. Quality Control Sample (QCS) - When beginning the use of this method, on a 
quarterly basis or as required to meet data-quality needs, verify the calibration 
standards and acceptable instmment performance with the preparation and 
analyses of a QCS. If the determined concentrations are not within -f-/-10% of the 
stated values, performance of the determinative step of the method is 
unacceptable. The source of the problem must be identified and corrected before 
either proceeding with the initial determination of MDLs or continuing with on
going analyses. 
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9.2.4. Method Detection Limit (MDL) ~ MDLs must be established for all analytes, 
using reagent water (blank) fortified at a concentration of two to three times the 
estimated mstmment detection limit. To determine MDL values, take seven 
replicate aliquots of the fortified reagent water and process through the entire 
analytical method. Perform all calculations defmed in the method and report the 
concentration values in the appropriate units. Calculate the MDL as follows: 

MDL = (t) X (S) 

Where, t = Student's t value for a 99% confidence level and a standard deviation 
estimate with n-1 degrees of freedom [t = 3.14 for seven replicates, t= 2.528 for 
twenty one replicates]. S — standard deviation of the replicate analyses. 

IL 

^MDLs, should/b^e'deterinined every^6imo1iths,/AvHen a 
!«,- „T,h«T,»w«,-!fv,o,.»n;oi a\ significant fGhange> in the or [Whenever there is 
response. N^J 

9.3 ASSESSING LABORATORY PERFORMANCE 

i \ k 

new operator begins work, 
background!, or -i mstmment 

JJ U !U !l-

9.3.1. Laboratory Reagent Blank (LRB) — The laboratory must analyze at least one LRB 
with each batch of samples. Data produced are used to assess containination from 
the laboratory envnonment. Values that exceed the MDL indicate laboratory or 
reagent contamination should be suspected and corrective actions must be taken 
before continuing the analysis. 

9.3.2. 

V\ 
)i ^ \y 

Laboratory Fortified Blank XLFB) -y/Thelaboratory must analyze at least one LFB 
with each batch of saniples:f Galculate.iaccuracyjas percent recovery (Sect. 9.4.2). 
If the recovery of any analyte falls outside the requured control lunits of 90-110%, 
that analyte is judged out of control, and the source of the problem should be 
identified and resolved before continuing analyses. 

9.3.3. The laboratory must used LFB analyses data to assess laboratory performance 
agamst the required control limits of 90-110%. When sufficient internal 
performance data become available (usually a minimum of 20-30 analyses), optional 
control limits can be developed from the percent mean recovery (X) and the 
standard deviation (S) of the mean recovery. These data can be used to establish 
the upper and lower control limits as follows: 

UPPER CONTROL LIMIT = X-f3S 

LOWER CONTROL LIMIT = X - 3S 

The optional control limits must be equal to or better tlian the required control 
limits of 90-110%. After each five to ten new recovery measurements, new control 
limits can be,calculated using only the most recent 20-30 data points. Also, the 
standard-,,deyiation, (S). data should be used to establish an on-going; precision 
statement for the level of concentrations included in the LFB. These data must be 
kept on file and be available for review. 
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9.3.4 

9.4 

Instmments Performance Check Solution (IPC) ~ For all determinations the 
laboratory must analyze the IPC (a mid-range check standard) and a calibration 
blank immediately followuig daily calibration, after every tendi sample (or more 
frequently, if requured) and at the end of the sample mn. Analysis of the IPC 
solution and calibration blank unmediately following calibration must verify that the 
instmment is within +/-10% of calibration. Subsequent analyses of the IPC 
solution must verify the calibration is still within +I-IQ%. If the calibration cannot 
be verified widain the specified limits, reanalyze the IPC solution. If the second 
analysis of the IPC solution confirms calibration to be outside the limits, sample 
analysis must be discontinued, the cause detennined and/or in the case of drift the 
instmment recalibrated. All samples following the last acceptabie IPC solution 
must be reanalyzed. The analysis data of the calibration blank and IPC solution 

..̂ must be;,kept on.file with sample analyses data. 

IKN f( 
- ^ 

Z~i 

c 
.JI 

,, f f ^ iixN I i) !-1 ) ) f f ^ 
ASSESSING ANALYTE RECOVERY AND DÂ TA QUALITY 
J) y -̂̂,1 vv^" \ y y y ^ y y \\ y ^ j L 
'9 .4.1. Laboratory Fortified Sample Matrix (LFM) ~ The laboratory must add a known 

amount of analyte to a minimum of 10% of routine samples. In each case the 
LFM aliquot must be a duplicate of the aliquot used for sample analysis. The 
analyte concentration must be high enough to be detected above the original 
sample and should not be less than four times the MDL. The added analyte 
concentration should be the same as that used in the laboratory fortified blank. 

9.4.2. Calculate the percent^reco.yeiyxforreachxanalyte, corrected for concentrations 
measured in the uitfortified sample! Land> compare these values to the designated 
LFM recovery range 9,0-M^ %;,''/ Percent recovery may be calculate using the 
following equation; ^~" - "̂  

C - C 
R = ^ : : 1 -1L xiOO 

Where, R = percent recovery 

. C. fortified sample concentration. 

C = sample background concentration. 

s = concentration equivalent of analyte added to sample. 

9.4.3. If the recovery of any analyte falls outside the designated LFM recovery range and 
the laboratory performance for that analyte is shown to be Ln control (sect. 9.3), 
the recovery problem encountered with the LFM is judged to be either matrix or 
solution related, not system related. 

.;9.4.4'. Where reference materials-are available, they should be analyzed to provide 
additional performance data, The analysis of reference samples is a valuable tool 
for demonstrating the ability to perform the method acceptably. 
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in . C A L I B R A T I O N AND STANDARDIZATION 

10.1. Prepare a series of standards, covermg the desired range, and a blank by diluting suitable 
volumes of standard solution (suggested range in section 7.2). 

10.4. Calibration the instmment as description in section 11. 

10.2. Prepare standard curve by plotting instmment response against concentration values. A 
calibration curve may be fitted to the calibration solution concentration/response data 
using the computer. Acceptance or control Ihnits should be established using the 
difference between the measured value of the calibration solution and the "tme value" 
concentration. 

10:3. After r^thertalibfatipn'-hasVestablisfiedr '̂i verified biy thejianalysis'of a'^suitable 
quklityv'control samplfe (QGSvlXlflineasurements'-'exc'eed fe/iiO% of thefe-stablished-QCS quality^control sample (QCS). ....^.wc.^. 

l ¥ ^ / ^ V •I^ifcV \ i t-»f> ••*-•» *>^^»-»f y e \ j ^ , vaiuej thel ^alysis ^should be terminated andVthevLnstmment_,recalibrated.., Theynew 
"-calibration must be verified before contmumg analysis. Periodic reanalysis of the QCS is 

recommended as a continuing calibration check. 

11 . P R O C E D U R E 

11.1. Calibration Procedure 

11.2.1. Prepare reagent and.standards as deseribed^in section 7 

.... ff. '^1 '•\\ L J W 
l l 

<i '\\ . ^ 
11.2.2. Set up manifold as shown in sectionrl^rl. 

%zf̂  \ y f 'i '̂  
11.2.3. Input peak timing and integration window parameters as below: 

Sample throughput: 72 samples/h; 50 s/sample 

Pump speed: 35 

Cycle period: 72 s 

Inject to start of peak period: 22 s 

Inject to end of peak period: 68 s 

Presentation, Data Window 

Top Scale Response: 0.50 abs 

Bottom Scale Response: 0.00 abs 

Segment/Boundaries: A: 2.00 mg N/L 

D: 0.10 mg N/L 
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G: 0.01 mg N/L 

H: 0.00 mg N/L 

Series 4000/System IV Settings: Gain = 500 x 1 

11.2.4. Pump DI water through all reagent lines and check for leaks and smooth flow. 
Switch to reagents and allow the system to equilibrate until a stable baseline is 
achieved. 

11.2.5. Place standards in the autosampler, and fill the sample tray. Input the 
information required by data system, such as concentration, replicates and QC 
scheme. " _ _, 

. Calibrate ithe instmment by mjecting^the standards. The data^system will then 
, \ associate the concentrations wiui responseSvfoi>eacn standard. , L_^y 
J '̂ J ^ i fyJ ^ ^ J ^ ' U VJ Ll Ll '\x y^fy ir—i L:--3 L.—J L—y 

11.3. Analysis Procedure 

11.3.1. After a stable baseline has been obtained, start the sampler and perform analysis 
(please refer to system notes). 

.V-

lll.i2C6 
\ 

11.4. System Notes 

11.4.1. Allow 15 min for .heating,unit to warmup'to 60°C. 
! / )) \-^J) fyJ 

11.4.2. If baseline driftsi\peafcs We too 
clean the manifold by the following procedure 

wile, or jpther problems with precision arise. 

A. Place all reagent Imes in deionized water and purnp to clear reagents (2 to 
5 min). 

B. Place all reagent lines in 1 M hydrochloric acid (1 volume concentrated 
HCI added to 11 volumes of deionized water) and pump for several 
minutes. 

C. Place all reagent lines in deionized water and pump until the HCI is 
thoroughly washed out. 

D. Resume pumping reagents. 

12. DATA ANALYSLS AND CALCULATIONS 

12.1. Prepare a calibration curve by plotting instmment response against standard 
concentration. Compute sarnple concentration by comparing sample response with the 
standard curve. 
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12.2. Report only those values that fall between the lowest and the highest calibration 
standards. Samples exceeding the highest standard should be diluted and reanalyzed. 
Any sample whose computed value is less than 5 % of its immediate predecessor must be 
remn. 

12.3. Report results in mg N/L. 

13. M E T H O D PERFORIMANCE 

13.1. The method performance data are presented as method support data in section 17.2. This 
data was generated according to Lachat Standard Operating Procedure JOOl, Lachat FIA 
Support Data Generation. 

14. P O L L t J T I O N P R E V E N T I O N 

n̂ X 

\ \ 

ZZl 

• y 

JJ 
qr-el iminates-:the-| quanjity or 14. llJPoIlutiohCpreventioh encorn'p^sses^any technijque 'that̂ rediicfes 

toxicity of waste at the point of generation. Numerous opportunities for pollution 
prevention exist in laboratory operation. The USEPA has established a preferred 
hierarchy of environmental management techniques that places pollution prevention as the 
management option of first choice. Whenever feasible, laboratory personnel should use 
pollution prevention techniques to address their waste generation. When wastes cannot be 
feasibly reduced at the source, the Agency recommends recycling as the next'best option. 

14.2. The quantity of chemicals pufehased:rshOuld~rBe'vbased on expected usage during its shelf 
life and disposal cost of unused rnateriak JAcfuarreagent preparation volumes should 
reflect anticipated usage and\reagent^stabilityj ; i 

14.3. For information about pollution prevention that may be applicable to laboratories and 
research institutions, consult "Less is Better: Laboratory Chemical Society's Department 
of Government Regulations and Science Policy, 115 16th Street N. W., Washington D. 
C. 20036, (202) 872-4477. 

15. W A S T E IVIANAGEIVIENT 

15.1. The Environmental Protection Agency (USEPA) requires that laboratory waste 
management practice be conducted consistent with all applicable mles and regulations. 
Excess reagents, samples and method process wastes should be characterized and 
disposed of in an acceptable manner. The agency urges laboratories to protect the air, 
water, and land by minimizing and controlling all releases from hoods, and bench 
operations, complying with the letter and spirit of any waster discharge permit and 
regulations, and by complying with all solid and hazardous waste regulations, and by 
complying with all solid and hazardous waste regulations, particularly the hazardous 
waste identification mles and land disposal restrictions. For further information on waste 
management, consult^^the "Waste Management Manual for Laboratory Personnel", 
available from the American Chemical Society at the address listed in.Sect. 14.3. 
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16. R E F E R E N C E S 

16.1. U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water and 
Wastes, EPA-600/4-79-020, Revised March 1983, Method 350.1 

• \ \ 

\yjj \i\ 

>;i ' • 
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17. T A B L E . DIAGRAJVrS, F L O W C H A R T S . AND VALIDATION DATA 

17.1. MANIFOLD DIAGRAM: 

r U M I ' F l iOM-

f i c o w w a s h 
b a t h d x > a i n 

• t o w a s h 
I b a t h f i l l 

— ^ t o w a s t e 

N i t i f o p i f u s s i d c 

l\,. 

b l a c k 

oranare 

p e d 

I C A R R I E R 

l! S A M P L E 

H a p o c M o n ^ i t e 

P h e n o l a t e 

B u f f e i c - C h e l a t i n ' r ft<yent 
1 " i " 1 " 

• / \ / v 

1 I s r e e n ) ] ^ 
•'•J P V ! ^ u v; 

\ Y ./i !-i W I k̂  to rov. t 6 of J/ i 
'. t> N^—L! ' Z S Fi \,'o ! Tl n e x t v a l v e X o i f w a s t e l 

V._.y„/ VV_^/ lj \ j Ll U v^ \ ^ - / Li: 

I ;6o ' 
S i a M p l e L o o p = —ISO CH 

:r-i 

! F i l t e x > : 

L . _, i L 
6 3 0 | n n 

t o ' 
f l o w 
c e l l 

CARRIER is Water. 

1" is 70.0 cm of tubing on a 1 in coil support 

2" is 135 cm of tubingon a 2'in.:coifsuppprt. /" 

'/ /( \] lU-v W 
APPARATUS: Standard valve, flow cell; and^detector head modules are used. The box 
shows 650 cm of heated tubingi/ : > I! Ll 

All manifold tubing is 0.8 mm (0.032 in.) i.d. This is 5.2 uL/cm. 

MANIFOLD DIAGRAM REVISION DATE: 12 August 1993 by N. Liao. 
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I 17.2. SUPPORT DATA: 

17.2.1. Support Data 
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C a l i b r a t i o n 1 2 / 1 0 / 1 9 9 3 , la - .a i pa 

1. Standard n t i l 

2. Standard B CD 

3. Slajidard C t i l 

t . Standanl D 111 

3. Standard E [11 

b. Standanl F (11 

1. Standanl S i l l 

7. Standanl 6 121 

1. Standard H 111 

L Standanl H (21 

L 

> 

y l! '^\ 1 
V .̂ 

n Vl 

• \ 

w • 
'>^ 

- f 
\ \ 

\ \ 

Ay 

(i 
J\ 
J] 

Rack 1 <Refl 93l21«ai) 12/10/1993, 12:17 pm 

191. 9.91 

192. 9.91 

193. e.91 

\Vi. 9.91 

t«S. 9.91 

1«. 9.91 

197. 9.91 

198. 9.91 

191. 9.91 

US. 9.91 
111. 9.91 

112. 9.91 

113. 9.91 

ll«. 9.91 

IIS. 9.91 

111. 9.91 

117. 9.91 

III. 9.91 

111. 9.91 

129. 9.91 

121. 9.91 

N/L 111 

K/L 111 

im.cn 

N/LCl) 

K/t .Cl l 

Krt. ( I I 

N f l - d l 

HA.C1I 

K/L (11 

M/L (11 

N / L ( l ) 

KA. (11 

Krt. (11 

K/L (11 

K/L (11 

W L U l 

H/L (11 

K/L (11 

K/L (11 

K/l (11 

K/L 111 

: 

Cupl Saipti 
X _ 

3 l9 l /9 . '91 
192 
113 

M 
'193 

19( 
197 
198 
191 
119 
111 
112 
113 
114 
113 
l i t 
117 
119 

tw 
129 
121 

.9.91 
9.91 
1.91 
i.'91 
9.91 
9.91 
1.91 
9.91 
9.91 
9.91 
9.91 
9.91 
9.91 
9.91 
9.91 
1.91 
9.91 
9.91 
9.91 
9.91 

D 
~,'.;-S 

•1 
•9 
•9 
•1 
•9 
•9 
' 1 
"1 
•9 
'9 
•1 
•1 
•1 
•1 
•9 
•1 
•9 
•9 
•1 
•9 
•9 

W t 
WL 

K/L 

wJ 
* l i 
WL 
W . 
KA. 
N/L 
Nfl. 
K/L 
WL 
WL 
WL 
WL 
WL 
WL 
WL 
H/L 
WL 
WL 

aiionia M D L 
•9 WL 
N, V', x l 0.011 mg N/L 
,l9.919\ / / 

9.991>,V;'s= 0.0013 
9.991 ' 
••im •, MDL = 0.003 mg N/L 
1.112 ' 
9.911 
9.912 
9.911 
9.919 
1.918 
1.911 
9.911 
9.119 
9.II1 
9.119 
9.898 
9.911 
9.912 
9.913 
9.912 
9.981 
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Racl< I ( R e f : 9 3 1 2 l a a 2 1 1 2 / 1 0 / 1 9 9 3 , 1 2 : 4 8 pn 

191. 9.1 19 H/L (11 

192. 9.1 ig H/L [ I I 

I8X I . l ig WL ( 0 

m . 9.1 ig K/L (11 

193. 9.1 ig H/L ( i l 

I9S. 9.1 ig H/L ( I I 

197. 8.1 ig HA. (11 

iea.^9.1 i g HA.I ( I I 

•̂1 i I 
191.19.1 19 H / l U n 

1 11 
119.,9.1 ig W l . ' ( l l 

vz-z./ 

yz 

Cupl Saipl t ID 
Precision 

!t = 0.105 mg N/L 

s = 0.002 

il.SOS-J 

Lyzzn 

f,! 

Ract< 1 [Ref ! 93121003) 1 2 / 1 0 / 1 9 9 3 , 0 1 : 0 1 pn 

181. 2 ig HA. (11 

182. bUnli (11 

111. blink (11 

114. blank (11 

I H . blink (11 

197. blank C ; 

191. blank (11 

119. blank (11 

111. blink (11 

112. blank [1] 

L ./; \ 

\ \ 

/ • / 

Cupl Saipli ID 

191 
182 
113 
184 
183 
198 
197 
188 
191 
119 
111 
112 

2 19 HA. 
blank 
b l ub 
blank 
blank 
blank 
blank 
blink 
blink 
blink 
blink 
blink 

iiionii 
I] HA. 

&9I2I 
-*.«e{ 
9.8091 

-9.991( 
-9.9911 
9.891( 
9.9991 
9.9911 

•9 .n9< 
9.8991 

-9.8(01 
-«.e81( 

Carryover 

X = -0.0004 mg N/L 

5 = 0.0012 

1 = 2,262 

-0.0004 +/- 0.0009 

EMDL 

J = 0.0012 

EMDL = O.OOtS mg N/L 
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B R A N + L U E B B E ,84,620000 
1025 Busch Parkway Buffalo Grove, IL 60089 FAX: (847) 520-0855 

AutoAnalyzer Applications 
Method No. US- 696D-82X 

Ammonia in Water and Wastewater 
Range: 0.010-3 mg/l N 

Description 
The automated procedure for the determination of ammonia utilizes the Berthelot Reaction, in whi 
the formation of a blue colored compound believed to be closely related to indophenol occurs whe 
the solution of an ammonium salt is added to sodium phenoxide, followed by the addition of sodiu 
hypochlorite. A solution of EDTA is added to the sample stream to eliminate the precipitation of th 
hydroxides of calcium and magnesium.^•^•^'*'^'^ Sodium nitroprusside is added to intensify the blue 
„^iu. r f\ " yyy\ yy^z r\ i ^^yy i : -^\ /y^y-. n n r?"̂ -:-̂  r;̂ --:\ color. yyzf. \\ 

Z I Hardy^^re:: Xv; % ; i y^ J iJPu^ptubes:]] ŝx, ^^_^ ; î [I ., .._,__. , _ . 
37°G'heating bath"(MT12)-^' - 7+1 air+f sampler wash-' - - J i-—^ ^-- -^ —-

Performance data using aqueous standards 

Test range 0010-3 mg/L N 
AA3 AAli 

Sampling rate 40/hr 40/hr 
Sample: wash ratio _ . J^:^ , . ^-x'^^V 
Sensitivity at 3mg/L / f " \ J / f 0:357i6"^y\0.22 
Reagent Absorbance W l | 0.d6^|::r i / %% 
Coefficient of Variation Vs . . / ' ^^^.42^j i j 2 

30 replicates at 1.5m'g/L 
Pooled standard deviation 0.013mg/L NA 

25 at 5 levels 
Correlation coefficient (Linear) 0.9993 NA 
Detection limit 0.016 NA 
(determined according to EPA procedure pt.135, app. B) 
Carryover 0.2% NA 
Lag time 9 min NA 
Base -16465 NA 
Gain 24 NA 
Lamp Intensity 58 NA 

Note: the above performance specifications were developed with the exclusive use of genuine Bran-nLuebbe parts. 
'Trademark of Atlas Chemical 

1. Van Slyke, O.D. and Hillern, A.J., BioChem., 102, p.499, 1933 
2. Kallman, S., Presentation at Div. 1 Meeting of ASTM Committee E-3, April,1967, San Diego, CA 
3. Bolleter, W.T., Bushman, C.J. and Tidwell, P.N., Anal. Chem., 33, P.592, 1961. 
4. Tellow, J.A. and Wilson, A.L., Analyst, 89, p.453, 1954. 
5. Tarugi, A. and Lend, F., Boll Chim. Farm., 50, p.9070. 1912. 
6. VWPCA Methods of Chem. Anal, of Water & Wastewater, November 1969, p. 137. 
Rev. X 1/15/99 Bran+Luebbe USA 



BRAN+LUEBBE ,847,5200700 
1025 Busch Parkway Buffalo Grove, IL 60089 F/\X: (847) 520-0855 

Method No. 696D-82X (cont'd) 
Multi-Test 
Page 2 

Reagents 

Unless otherwise specified, all chemicals should be of ACS grade or equivalent. 

Ust of Raw Materials 

Ammonium Sulfate (NH3)2S04) Primary Standard Grade 
Brij-35, 30% Solution* 
Disodium, ethylenediamine-tetracetate 
Phenol, loose crystals (CeHsOH) 
sodium Hydro^^ide'^'(NaOH)-C\^ [:\ n czzzza rzzy- z-z^z^ n 
Soclium Hi^pochlorite, sf/SolOtidi^^NaOCI) Cdmmercial Grade; e.g. 
S^ldium'Nitroprus<5ide/(Na2Fe(''crili)5N(li.2HL'0) l O l x \ \ " " 
sJlfu-fi6A'^id;cLn^V(HU64)-> ^ VJ ^ ^̂  ^ - -

1 — 

1 
Clorox— 

1 — 

.-• • - J L , _ . 

Z.3 r 

i 

-J : 

Reagent Make-Up 
All water used in reagent and standard preparation must be ammonia free. 

ALkaiine Phenol 
Phenol, loose crystals 83 g 
Sodium Hydroxide, solid 48 g 
Distilled Water, qs yyyy. z'̂ QOO mlrr^ v, v 

/ Y ^ a .//' ~Y ! ^1 W ./,/ 
Preparation: \̂ { ^̂  [[ j j 
Add 83 g of loose crystal phenol to'̂ abput SOOjrif 0' 
water or in an ice bath, slowly with swirling add 48 g of sodium hydroxide. Cool to room 
temperature, dilute to 1000 ml with distilled water and mix thoroughly. Store in an amber glass 
container. This material is corrosive. Stability: Two weeks. 

Y> V f 
•JJ f f 

, ' • ! ! 

jdistilled yy;ater. While cooling under tap 

Sodium Hypochlorite Solution 
Sodium Hypochlorite Solution, 5% 210 ml 
Distilled Water, qs 500 ml 

Preparation; 
Dilute 210 ml of sodium hypochlorite solution 5% to 500 ml with distilled water and 
mix thoroughly. Prepare fresh weekly. 

Sodium Nitroprusside Solution 
Sodium Nitroprusside 3.5 g 
Distilled Water, qs 1000 ml 

Preparation: 
Dissolve 3.5 g of sodium nitroprusside in about 600 ml of distilled water. Dilute to 
one liter with distilled water and mix thoroughly. Store in an amber container. 
Stability: One month. 
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Page 3 

Disodium EDTA 
Disodium EDTA 
Sodium Hydroxide, 50% w/w 
Distilled Water, qs 
Brij-35 

33.6 g 
0.8 g 
1000 ml 
2 ml 

Preparation: 
Dissolve approximately 0.8 g of 50% w/w sodium hydroxide and 33.6 g of disodium 
EDTA in about 800 ml of distilled water. Dilute to one liter. Add 2 ml of Brij-35 and 
mix well. 

\ \ y Fl Standai-diPreparation [/ \\ , 

Stdck standard AM 00 ma7i::N • ^ 
\>. 

\ : : i 

\r y \ 
]\ 

\LJ/ 

Ammonium Sulfate 
Chloroform 
Distilled Water, qs 

0.4717 g 
1 ml 
1000 ml 

Preparation: 
In a one liter volumetric flask containing about 800 ml of distilled water dissolve 1 ml 
of chloroform. Add 0.4717 g of amnionium^sulfate and-swirl to dissolve. Dilute to 
one liter with distilled water and rmSTtftorqughlyN • ^ '^ ^̂^ '̂ ''' 

Stock Standard B. 20 mq/L N \ y 
Stock Standard A 20.0 mV 
Distilled Water, qs 100 mi 

r 

Preparation: 
Dilute 20.0 ml of stock standard A to 100 ml with distilled water and mix thoroughly. 
Prepare fresh daily. 

Working Standard Solutions 

ml Stock B 
2.0 
4.0 
6.0 
8.0 
10.0 
15.0 

ma^lN 
0.4 
0.8 
1.2 
1.6 
2.0 
3.0 

Preparation: 
Transfer aliquots of Stock Standard 6 as noted above, to individual 100 ml volumetric 
flasks. Dilute to volume with distilled water and mix thoroughly. Prepare fresh daily. 
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Sample Preparation 

1. Preserve by addition of 2 ml/L H2SO4 and refrigerate at 4° C. 
2. Sample turbidity should be removed by filtration prior to analysis. It may 

interfere with this chemistry. 
3. Sample cups can be rinsed with 1:1 hydrochloric acid, followed by distilled 

water and finally by an aliquot of the sample itself. 

System Cleansing Procedure 
Pump 5N H2SO4 as th_e cleaning solution 

\A 
\ -V\ 

System PJBrformance // vV j j \ 
Maximtjm reagent/water baseline 
Reagent Equilibration time 
Sensitivity of high standard at a STD CAL of 1.0 
Coefficient of Variation 

x\ 

0r40AU-
5 min 
0.22 AU 
1.2% 

r \ 

y j 

Flow Diagram 
1. If analysis is to be performed in a contaminated environment, scrub the air with 5N 

H2S04 , - ^ , ^ - . . r— r -̂  ^\\ 'A ^ \ ' "——-̂̂  V'' ff 
2. Check that the appropriate''harness and^optical filter's^are secured in their proper 

positions 

CONSUMMABLES 
Jl 

The following annual consumption rates are based on system operation 8 hours/day, 250 days/year. 

Description Part Number Est. Annual Usage 

ORN/BLU, 0.05mL/min 
ORN/YEL, 0.16mL/min 
BLK/BLK, 0.32mL/min 
ORN/ORN, 0.42mL/min 
WHT/WHT, 0.60mL/min 
GRY/GRY, 1,00mL/min 
GRN/GRN, 2.00mL/min 
Tubing air bar silicone 
Tubing Kel-F, 0.050" ID 
Tubing Polyeth., 0.015" ID 
Tubing Polyeth, 0.030" ID 

116-0549-03 
116-0549-05 
116-0549-07 
116-0549-08 
116-0549-09 
116-0549-11 
116-0549-14 
116-0543-01 
171-0745-01 
562-2002-01 
562-2003-01 

5pkg./12 
3pkg./12 
5pkg./12 
3pkg./12 
3pkg./12 
3pkg./12 
3pkg./12 
8 ft. 
3 ft. 
3 ft. 
3 ft, 
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SPARES Part Number Recommended 

AA3 Flowcell, 1.5 x 10mm 
AAll Flowcell, 1.5 x15mm 
AA3 Filter, 660nm 
AAll Filter, 660nm 
AAll Heating Bath, 7.7mL, 37°C 
AA3 Heating Bath Coil, '5.37mL 
5-turn mixing coil, right 
5-turn mixing coil, left 
10-turn mixing coil 
Glass ftttini^,A10 f ' f - ' J 
Injlsction' Fitting 
StraightjtutieV 
Glass:U ^ 
Glass Z 
Glass tube 
Glass tube with injection 

169+8040-01 
199-B018-01 
165-8044-66 
170-8070-26 
157-8273-03 
169+B440-03 
170-0103-01 
170-0426-01 
157-0226-_gi 

•|116pBQ3flf01 
I'l6-b489f01 

!iV6lboo|4-oi 
LJ 172-9038^01 

170-0204-01 
170-G022-01 
170-G071-01 

CD) 

Ipc. 
Ipc. 
Ipc. 
Ipc. 
Ipc. 
Ipc. 
Ipc. 
Ipc. 
1 pc, 
/0c: 
[Ipc. 
\tpc.,. 
IpeP' 
Ipc. 
1pc. 
Ipc. 

tL=13 

{ZZ 

y . j 

i! 
•v\. 



Method 696D-82W BRAN+LUEBBE 
Ammonia in water and wastewater 
Manifold 116-0857-01 
Harness number: 116-B346-01 
Range: 0.02-3mg/L NH3-N 

TO SAMPLER IV • * -

_0OQQ. 

• 0 , : 
J> 

nnfim nnm nfm (wmi nnnn 
, 37,5'C , 

7,7mL 
157.627303 
•Q- coil 

T 
A10 

v+T 
-AID 

""AIO 

-o 
y N • 
\ B R K / G R N (2.00) D IST ILLED W A T E R 

W H T / W H T (0.60) F R O M FCC 

BLK^LK~(o ;32) AIR 

116-0469.01 

WASTE • * — O 
WHTWiH"T-(d.60) S A M P L E 

'ORY/GRY-(1.0)EDTA 

9 ^ ^ O B N A ^ L (0.16) S A M P L E 

<-^T-== 
O R N / O R N (0.42) ALK. P H E N O L 

,,.v. 

T O F/C P U M P 
TUBE 

, 1 

IIJ] 

B L K / B L K (0.32) H Y P O C H L O R . 

ORN/BLU (0.05) N I T R O P R U S S I D E 

;ORN/BLU:(0,0S) DISTILLED WATER 

NOTE: RGURES IN PARENTHESES SIGNIFY FLOW BATES IN mUMIN, 

COLORIMETER 
15 X 1,5mm ID 
199.B0ia-01 

660nm 

-®.!<EL-F PROBE (171-0745-01) 
® 0.030MD POLYETHYLENE (562-200'i-.pi) 
©0.050" ID KEL-F (562-3005-01) 'x^-r -
® 0.015' ID POLYETHYLENE (562-2002_-OlX 
® SLEEVED DIRECTLY TO NIPPLE 

DILUTION TRAY = sp 116-0397-01A 

,̂1 

60/hour 4:1 
12D/hour 3:1 (GT) 

> 
x 
'oo'oo 

^ ^ 
en O l 

cp o 
0 a> 
(DO ~sl 
01 o 
Ol o 



c-10 

56394-3-Att /W.doc 



SOPNO, GEN-365 3 
Revision 10 
Date: 8/28/08 
Page 1 of 15 

STANDARD OPERATING PROCEDURE 
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PHOSPHORUS DETERMINATION USING COLORIMETRIC PROCEDURE 

SCOPE AND APPLICATION 

1.1. This procedure applies to the determination of ortho, hydrolyzable and total phosphorus 
and is applicable to EPA method 365.3 and SM 4500P- E. 

1.2. The analytical procedures detailed in this SOP are applicable to most aqueous samples. A 
preparative procedure is also described for determination of total phosphorus is soils and 

, ,, -solidp, ^̂ z-y.̂  z y y , , .̂  ^p.,::.v„.:, ^zz-^ ,-:-:,,,^ i,, i.". |, ,-.• , |.,.:,.,:: ,, 
,1 L; ijV-, ,i i.{ • ' ii \\ y \ i,i il y -y j {{ ]\ \\ \\ jx,-:-i i; i: 
il.3.' i iTKe standard /Calibraticiri rangeTor this methoci js 0. to Oil mg/L with a 5,0 mm cell. This 

range-may be extended by'sample dilution; or by choosing a longer or shorter path length. 

1,4. The standard Method Reporting Limit (MRL) for method 365.3 is currently 0.01 mg/L in 
solution for total and orthophosphorus and 0.05mg/L for method SM 4500P- F for 
orthophosphorus. Method Detection Limits of 0.003 mg/L orthophosphorus (365.3), 
0.02mg/L orthophosphorus (SM 4500-P- E) and 0.004 mg/L total phosphorus have been 
achieved. The MRL in soil is 0,1 mg/kg, 

METHOD SUMMARY j f J ; J " y \ \i ' '^' ' ' 'J%./f 

2.1. Ammonium molybdate and-Ahtirnony potassium tartrate react in an acid medium with 
dilute solutions of phosphorus to form an antimony-phospho-molybdate complex. This 
complex is reduced to an intensely blue-colored complex by ascorbic acid. The intensity 
of the blue color is proportional to the phosphorus concentration. 

2.2. Only orthophosphate forms a blue color in this test. Determination of other phosphorus 
forms requires a preliminary digestion step to convert other forms to orthophosphate. 
Sample preparation procedures for phosphorus are given in section 12, 

DEFINITIONS 

3.1. Total Phosphoms (P) - AH of the phosphorus present in the sample, regardless of form, as 
measured by the persulfate digestion procedure, 

3.2. Total Orthophosphate (P, Ortho) - Inorganic phosphorus [(P04)'̂ ] in the sample as 
measured by the direct colorimetric analysis procedure. 



3.3. 

3.4. 

3.5. 

i3.6.! 

y 

3.7. 

3.8. 

3.9, 

SOPNO. GEN-365.3 
Revision 10 
Date: 8/28/08 
Page 3 of 15 

Total Hydrolyzable Phosphorus (P, Hydro) - Phosphorus in the sample as measured by 
the sulfuric acid hydrolysis procedure, and minus pre-determined orthophosphates. This 
hydrolyzable phosphorus includes polyphosphorus. [(PjO?)"*, (P3O10)'', etc.] plus some 
organic phosphorus. 

Total Organic Phosphorus (P, Org) - Phosphorus (inorganic plus oxidizable organic) in 
the sample measured by the persulfate digestion procedure, and minus hydrolyzable 
phosphorus and orthophosphate. 

Dissolved Phosphorus (P-D) - All of the phosphorus present in the filtrate of a sample 
filtered through a phosphorus-free filter of 0.45 micron pore size and measured by the 
persulfate digestion procedure. 

[pissoivejd Orthophospliat^XP-D, Ortho) •-LAs''nieasured^by{the diiject coiorirnetric analysis 
^proceciilre. /, J lj W J j \\ J J \ J J \\ li \J"'^ y f 

Dissolved Hydrolyzable Phosphorus (P-D, Hydro) - As measured by the sulfuric acid 
hydrolysis procedure and minus pre-determined dissolved orthophosphates. 

Dissolved Organic Phosphorus (P-D, Org) - As measured by the persulfate digestion 
procedure, and minus dissolved hydrolyzable phosphorus and orthophosphate. 

The following forms, when,sufficient amounts of phosphorus are present in the sample to 
warrant such consideration, rhay/be calculated; ^ ' ' ' 

' • r i ' i t - ! .•'• ' 

y J " 
y J 

i ! 
3.9 1. Insoluble PhosphGrus/(P-I) -;(P)r(P-D). 

3.9.2, Insoluble Orthophosphate (P-I, Ortho) = (P, Ortho) - (P-D, Ortho). 

3.9.3, insoluble Hydrolyzable Phosphorus (P-l, Hydro) = (P, Hydro) - (P-D, Hydro). 

3.9.4, Insoluble Organic Phosphorus (P-I, Org) = (P, Org) - (P-D, Org). 

INTERFERENCES 

4.1. 

4,2. 

/Arsenate is determined similarly to phosphorus and should be considered when present. 
This interference may be eliminated by reducing the arsenic acid to arsenious acid with 
sodium bisulfite. 

When high concentrations of iron are present low recovery of phosphorus will be obtained 
because iron consumes a portion of the reducing agent. The bisulfite treatment will also 
eliminate this interference. 
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4.3. Samples with extremely high organic content may deplete the available oxidant, and not 
digest ftjlly with the persulfate digestion procedure. These samples may require use of the 
Nitric/Sulfuric acid digestion found in the 18th Edition of Standard Methods for the 
Examination of Water and Wastewater as method #4500-P B. 

4.4. Samples that contain high levels of manganese may form permanganate during persulfate 
digestion. This will be indicated by a pink color in the solution. As formation of 
permanganate consumes some of the persulfate, reaction time should be extended to allow 
the permanganate to complete the oxidation of organic matter. 

4.5. SM 4500-P E: Arsenates react with the molibdate reagent to produce a blue color similar 
to that formed with phosphate. Concentrations as low as 0.1 mg As/L interfere with the 
jphosphate'.determinatbn. IHexayalent chromium and-N02- interfere to give results about 

' N !3% low/at concentrations of 1 Img/Li knd ̂ 10 tc^ 5% lowAat lOmg/L. Sulfide (Nd2S) and 
! ;sihcale db notrinterferCi'atcdhcentrafions'ofls.'O arid lOmg/L. ;i i ii ;; 

SAFETY 

5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 
taken when performing this procedure. This includes the use of personnel protective 
equipment, such as, safety glasses, lab coat and the correct gloves, 

5.2. Chemicals, reagents and. standards^ miist_,be handled as described in the CAS safety 
policies, approved methods an9 in, MSDSs\where available. Refer to the CAS 
Environmental, Health' knd Safety Manual̂ ahy the; appropriate MSDS prior to beginning 
this method. '•-• . y J ;.' ; | i • 

5.3. This procedure involves the use of sulfliric acid. Care must be taken to prevent direct 
contact with concentrated these acids. 

SAMPLE COLLECTION, CONTAINERS, PRESERVATION AND STORAGE 

6.1. Sample containers may be of plastic material or of pyrex glass. Collect a minimum of 
50mL of sample, preferably 500 niL, for liquid samples. For soils, collect a minimum of 
10 grams, 

6.2. Samples for T-Phos should be preserved by the addition of 2 ml cone. H2SO4 per liter. 

6.3. Store samples in refrigerator at 4±2°C. Analysis for 0-Phos should be performed within 
48 hours. Analysis for T-Phos should be performed within 28 days. There is no holding 
time estabhshed for soils. 
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APPARATUS AND EQUIPMENT 

7.1. Spectrophotometer with wavelength set to 650 nm for 0-Phos and T-Phos by 365,3 and 
880 nm for 0-Phos by SM 4500-P- E, 

7.2. Acid washed 150 and 250 ml beakers, 50 and 100 ml graduated cylinders, and class A 
pipettes. 

7.3. Calibrated Eppendorf/MLA/Oxford pipettors and tips. 
< 

7.4. Hot plate for digestions and bisulfite treatment. 

7.5.;. .Analytical balance-capable ofrweighing tothe.nearest 0.0001 g.r, , . . , : 
, , - , . ' / ! l i \ 

i ! 
7.6..'! itoptloaLderbalahbe-capable of wei'ghingjto'the nearestp,01 g. j : ii ! 

REAGENTS 

8.1. Method SM 4500-P E 

8.1.1. Sulfuric acid, H2S04, 5N: Dilute 70ml cone, H2S04 to 500ml with distilled 
water. 

8.1.2. Potassium antimonyl.tartrate Soliitioh: Dessol̂ ^̂  1.3715 g 
K(SbO)C4H4q6. l/2H2(p in 45qOmLdistilled,water in a 500 ml volumetric flask and 
dilute to volume, Store iri aglassrStopperedibottle. 

8.1.3. Ammonium molybdate solution: Dissolved 20 g (NH4)6Mo7024. 4H20 in 500 ml 
distilled water. Store in a glass-stoppered bottle. 

8.1.4. Ascorbic acid 0,1 M: Dissolve 1,76 g of ascorbic acid in 100 ml of distilled water. 
This solution is stable for 1 week, 

8.1.5. Combined reagent: Mix the above reagents in the following proportions for 100 
mm of the combined reagent : 50ml 5N H2S04, 5 ml potassium antimonyl tartrate 
solution, 15 ml ammonium molybdate solution, and 30ml ascorbic acid solution. 
Mix after addition of each reagent. Let all reagents reach room temperature before 
they are mixed and mix in the order given. If turbidity forms in the combined 
reagent. Shake and let stand for a few minutes until turbidity disappears before 
proceeding. Thee reagent is stable for 4 h. 

8.2. Method 365.3 
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8.2.1. Ammonium molybdate-antimony potassium tartrate solution: Dissolve 8 g of 
ammonium molybdate and 0.2 g antimony potassium tartrate in 800 ml of distilled 
water and dilute to 1 L. This reagent expires 6 months from date of preparation. 

8.2.2. Ascorbic acid solution: Dissolve 60 g of ascorbic acid in 800 ml of distilled water 
and dilute to 1 L. Add 2 ml of acetone. This solution is stable for two weeks. 

8.2.3. Sulfuric acid, U N - Slowly add 310 ml of concentrated H2SO4 to approximately 
600 ml distilled water. Cool and dilute to 1 liter. This reagent expires 6 months 
from date of preparation. 

8.2.4. Sodium bisulfite (NaHSO:,) solution: Dissolve 5.2 g of NaHSOs in 100 ml of 
z I.O.N H2S04.\Thisreagent;expires 6 months from date ofipreparation. : ^̂̂ ,̂ ^̂ ; 

i ^.2'5:.j Ammoniiim persulfateijcrysta^^ This'bhemical expires 5 years from 
••;••,:''' I' '--i date,'opened:•-•-•' i.i \J ii !,; \^ ->•:,'•' >.;::_; ; iZ z. Lz-Z \..z:y 

8.2.6, Stock phosphorus solution: Dissolve 0.2196 g of predried (105°C for one hour) 
KH2PO4 in distilled water and dilute to 500 ml. 100 mg/L P. This standard 
expires 6 months from date of preparation. 

8.2.7. Organic Phosphorus Spike (100 x̂g/ml - P) for total phosphorus: Dissolve 
0.1180 g of Adenosine mono-phosph^te.(AMP) in DI water, and dilute to the 
mark in a 100 ml "class A/Volumetric flask. .This reagent expires 6 months from 
date of preparation. i, ij iV-'-' 

8.2.8. All prepared reagents have an expiration period of one year unless otherwise 
specified. 

8.2.9, Reagent water: laboratory deionized water. 

RESPONSIBILITIES 

9.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review. Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP, This demonstration is in accordance with 
the training program of the laboratory. Final review and sign-off of the data is performed 
by the department supervisor/manager or designee. 

9.2. It is the responsibility of the department supervisor/manager to document analyst training. 
Documenting method proficiency, as described in the SOP for Documentation of Training, 
is also the responsibility of the department supervisor/manager. 
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10. PREVENTIVE MAINTENANCE 

No preventive maintenance is required other than normal glassware and apparatus cleaning. 

11. PROCEDURE 

11.1. Wash all glassware with 50% HCI and hot water, followed by DI. 

11.2. If total or hyirolyzable phosphorus is to be determined, digest the samples as described 
below. 

il 1.2.1. Total Phosphorus; 
K\ i i y ^^ /••• 'Y^ y 

i I ^ - i - - - l ! , 1 111.2. lv,l'Add IpOirnl̂ ofjsamp e* to"a^l50'ml beaketi alongiwith 2 ml offll N// 
i' • i ^-zyy H2SO4,'' anid ̂ O'l̂ S g of lAmtnonium Pers'ulfate-ahd several 'glass beadsr'̂  

Cover the beaker with a watch glass. Repeat for all remaining field and QC 
samples. 

*For preparation of solid samples, place 10 g of sample and 100 mL of 
reagent water in the beaker and mix prior to adding the H2SO4 and 
Ammonium Persulfate. 

11.2.1.2,Place the covered beakers containingfhe sample on a hot plate, and digest 
for 1-2 hours, oi'luntil a'finaLVolumeof20-30 ml is reached. 

V . / ? •••\ J J l i ! i • 

11.2.1.3, Allow the digested samples to cool. If a precipitate forms, add addifional 
DI and heat gently to dissolve. If the crystals do not dissolve, or if the 
digestate contains sediment, filter the digestate through a 0.45 jim filter, 
and collect the filtrate in a beaker if the bisulfite treatment is required, or a 
100 ml volumetric flask or equivalent container if no bisulfite treatment is 
needed, 

11.2.1.4. If the digestate is colored, or if inetal ion interferences are suspected, treat 
the samples and standards by adding 10 ml of sodium bisulfite solution per 
100 mis of sample and warming gently for approximately 30 minutes. 
Routine use of the bisulfite treatment is strongly advised. The sodium 
bisulfite treatment is most effective after filtering sample through a 0.45|im 
filter. 

11.2.1.5,Transfer the digestate to a 100 ml volumetric flask or equivalent 
container, and dilute to the mark with DI. 

11.2.2. Hydrolyzable phosphorus 
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11.2,2.1 Add 1 ml of H2S04 solution (8.3) to a 50 ml sample in a 125 ml 
Erienmeyer flask. 

11.2,2.2,Boil gently on a pre-heated hot plate for 30-40 minutes or until a final 
volume of about 10 ml is reached. Do not allow sample to go to dryness. 
Alternatively, heat for 30 minutes in an autoclave at 121°C (15-20 psi). 
Cool, dilute to approximately 40 ml and filter. 

11.2.2.3.Treat the samples as in 11.2.1.4 and 11.2.1.5 above. 

Prepare a series of standards according to the following table. Be certain to use class A 
.volumetric glassware, and properiy calibi;ated,Epp,endprf7MLA pipettors.. An undeveloped 
istandarditurve is,'stabfe\forione|week. \[...J) \ ' j \ :• \', ;i , •! \\ 

Volume of 100 mg/L 0-Phos 
Standard, (mL) 

0 
0.01 
0.05 
0,10 
0.20 . ., 
0.50 v " ; , ; '• 
0.70 ! ! 

Final Volume 
(mL) 
100 
100 
100 
100 

ipo 
V it 1 0 0 --A . '/ 

Standard Cone. (mg/L) 

0.00 
0.01 
0.05 
0.10 
0.20 
0.50 
0.70 

Note : This standard curve expires one week from date of preparation. For method SM 
4500-P E do not make the 0.01 mg/L Standard. 

11.4. Calibration of Spectrophotometer 

11.4.1. 0-Phos and T-Phos (365,3): Transfer 50 ml of each standard into a 150 ml beaker, 
add 1 ml of 11 N sulfuric acid and 4 ml of molybdate-antimony potassium tartrate 
and mix. Add 2 ml of ascorbic acid reagent, mix, and allow to sit for five minutes 
to allow for lull color development. 

11.4.2. 0-Phos (SM 4500-P E): Pipet 50ml standard into a clean, dry 150 ml beaker. Add 
8.0 ml combined reagent and mix thoroughly. After at least 10 min but no more 
than 30 min, measure absorbance of each standard at 880 nm, using reagent water 
as the reference solution. 

11.4.3. The calibration curve is fitted to a linear, least squares model. See Appendix A. 
. -•.... Set the spectrophotometer to 650 nm for 365.3 and 880 nm for SM 4500-P E, and 

zero with DI water. Read the standards; calculate the correlation coefficient, slope 
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and intercept. The correlation coefficient must be > 0,995. If the calibration 
criteria are met, analyze an LCS. If the LCS recovery is acceptable, proceed with 
analysis of samples. If not, determine the cause of the problem, correct it, and then 
recalibrate, 

11.4.4. Analyze an ICB (a 0.0 mg/L standard). The result must be less than the reporting 
limit. 

11.4.5. To verify spectrophotometer calibration, analyze an ICV for T-Phos at a 
concentration of 0,4 mg/L. The result must be within 10% of the true value. 

11.5. Analysis of Samples 

iH.S.'l. 365.3'Method:\Higlily biolored orlturbid samples-may require background \' 
|! y J correction. To doithis,! add 111 Njsulfliric acid and Ammonium molybdate- /; 
'' y': antimony p'bt'assiurn tartrate reagent to a separate aliquiot of sample,' and read the 

absorbance. Subtract this absorbance from that of the sample with all reagents 
added, prior to final calculation. If the background is greater than 0.2-0.3 
absorbance units, or greater than the sample aliquot with all reagents added, dilute 
the sample and redetermine the background color. Some highly turbid samples 
may require filtration to remove suspended matter. 

11.5.2. SM 4500-P E Method: Highly colored or turbid samples may require background 
correction. To dolhis, add all"reagents,exGept'ascorbic acid and potassium 
antimonyl tartrate, and read the absofbiance'.'' Subtract this absorbance from that of 
the sample with all reagents added, prior to final calculation, 

11.5.3. Samples with high levels of arsenate, iron or manganese should be treated with 
sodium bisulfite prior to analysis. See method 365.3 for the proper procedure. 
Note that the bisulfite treatment should follow any filtration pertbrmed on the 
samples, as interfering substances may dissolve from any sediment present, 

11.5.4. For 365.3: Transfer 50 ml of sample to a 150 ml beaker, and develop color as 
specified in 12.4,1 for the standards except that no additional acid is added to 
samples that have been digested for total or hydrolyzable phosphorus. 

11.5.5. For 0-Phos by SM 4500-P E transfer 50 ml of sample to a 150 ml beaker and add 
0.05ml (1 drop) phenolphthalein indicator. If red color develops add 5N H2S04 
solution dropwise to just discharge the color. Add 8.0 ml combined reagent and 
mix thoroughly. After at least 10 min but no more than 30 min, measure 
absorbance of each standard at 880 nm, using reagent water as the reference 
solution. 

11.5.6. If sample absorbance exceeds the highest standard, dilute a suitable portion of 
sample to 50 ml, and proceed whh color development and analysis. If a dilution is 
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performed, add additional acid to total or hydrolyzable phosphorus samples to 
ensure that each 50 ml aliquot of diluted sample contains 1 ml of 11 N H2SO4. 

12. QA/QC REQUIREMENTS 

12.1. The ability of each analyst/instrument to generate acceptable accuracy and precision must 
be documented prior to sample analysis by performing 4 replicate LCS analyses and 
calculating average recovery and %)RSD. Method criteria must be met for these results. 
This must be completed before analysis of samples, or whenever significant changes to the 
procedures have been made. 

12.2. A method detection limit (MDL) study must be undertaken before analysis of samples can 
,1 (begin; The MDL studies should be.donetfor each matrix, prep method, andinstrument. 

i '•' Refer;to' the CAS SOP for The Determination'of Method Detection Limits and Limits; of 
:• ,; ! i \ \ i'.i,: M ),: ijN'. " ii rr:r,'- î  !̂ 1' ri j — - t r̂  M 
•1̂  y :Detectipt). ,j \} ;/ q \\i,,i I. ;:] V\ v\ ,; j) \\ \] ji y 

12.3. Ongoing QC Samples required for each sample batch (20 or fewer samples) are described 
in the CAS-Kelso Quality Assurance Manual and in the SOP for Sample Batches. In 
general, these include: 

12,3.1. Method blanks - Method Blanks are aliquots of reagent water which are carried 
through the same procedure as the samples. Method Blanks must not contain 
detectable amounts of analyte > MRL, or the samples must be rerun. 

12.4. The LCS, or laboratory!control stkndaiid, i.s a purchased standard used to check 
the performance of the analytical: system. The LCS recovery must be within 
acceptance limits before samples can be analyzed. 

12.4.1. CCVs are portions of 0.5 mg/L standard which are analyzed to verify continued 
spectrophotometer calibration, CCVs must be within 10% of the true value (96-
104% for Arizona samples), or the affected sample batch must be repeated, 

12.4.2. CCB's are 0,0 mg/L standards, CCB's must be less than the reporting limit, or the 
affected batch must be repeated, 

12.4.3. Matrix duplicates and matrix spikes must be run at a minimum of one set per batch 
of 20 or fewer samples. CCV/CCB pairs must be run after every 10th reading 
made on the spectrophotometer. 

12.4.4. The relative percent difference (RPD) between matrix duplicates should be within 
acceptance limits. If not, the supervisor should be notified at the time of analysis, 
and corrective action taken as appropriate for the sample. 
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12.4.5. Matrix spike recovery must be within acceptance limits. If not, the sample must be 
checked for interferences and reanalyzed. Samples should be spiked at ~5 times 
the expected sample value. Spike levels may be calculated as follows. 

Aqueous matrices: 

spike concentraction (mg /L ) x volume of spike taken ( m l ) 
Spike acideU 

ml of sample used 

(I 
il 

Nonaqueous matrices: 

\ \ W H 

Spiketadded 
\spike-^pmet}tr;atidh(mg/L)k volume\of spike taken (ml) i i 

I' gpf sa_mplemedjx°/o.solids(iJapplicgM i i 

Calculate percent recover>' as follows: 

Matrix Spike Recovery 
Spiked Sample - Sample 

Spike Added 
x 100 

/ • ' ; . -

••-"• f , ' ' \ 
i !• 1 y ' \ -' / 

\ QC Accepitahce Limitsi 
Parameter 

Total Phosphorus 
Ortho Phosphorus 

LCS (%J 
Water 

85-115'' 
85-115'' 

[li5covefy)-> • 

Soil 
85-115' 

-

\^S (% Recovery) 
Water 

75-125'' 
75-125''' 

Soil 
75-125' 

-

RPD (%) 
Water 

20'' 
20'' 

Soil 
20'' 
20'' 

Default limits which arc within laboratory statistical limits, 
' Default limits- insufficient data points for determination of laboratory statistical limiis. 

13. DATA REDUCTION AND REPORTING 

13.1. All data and corrective actions must be recorded into the bench records by the analyst. 
All analysis descriptions (samples, blanks, CCVs, etc.), measurements, and readings are 
recorded on the applicable benchsheet. The benchheet is used to document all analyses 
and to perform calculations leading for final sample results. 

13.2. It is the analyst's responsibility to review analytical data to ensure that all quality control 
requirements have been met for each analytical run. Results for QC analyses are 
calculated and recorded as specified for samples. These resuhs are then used to calculate 
QC determinations (recoveiy, RPD, etc.) 
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13.3. Following sample and QC analyses, calculate results as follows: 

Water matrices: 

mg/L P ' 
mg/L .standard curve x finalvolume(mL) 

Initial .sample voliime(mL) 

l|i ' L J:.. A \ y spike c6ncenlrdtioti(mg/V)\xvoJurrie of spike taken(ml) 

y [j 
\ " ! m/\bf .sampleused J-

Nonaqueous matrices: 

(mg ' L curve)(I'inal Solution Volume) 
m g / k g P •-= 

(Sample Weight,g)(% Solids) 

Spike Added 
(Spike Soliiiion Coricerilraled(mg'/ L))(Volume of Spike Added(ml)) 

(Sample Weight, g)(% Solids) 

13.4. The data packet for the sequence is submitted for reviev,' by supervisor or designee. The 
results are transferred to the appropriate report form located in the CAS network 
directory R:\WET\W1P, These forms are made from templates located in 
R:\WET\FORMS, Once the results are transferred, the report is reviewed. 

13.5. Reporting results as "Orthophosphate as Phosphorus", in mg/L or ing/kg units; or for total 
phosphorus, "Phosphorus, Total" in mg/L or mg/kg units. 

13.6. Refer to the SOP for Laboratory Data Review Process for general instructions for data 
review 

14. CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

file://R:/WET/W1P
file://R:/WET/FORMS
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Corrective action measures applicable to specific analysis steps are discussed in the applicable 
section of this (and other applicable) SOP(s). Also, refer to the SOP for Corrective Action for 
correct procedures for identifying and documenting such data. Procedures for applying data 
qualifiers are described in the SOP for Report Generation or in project-specific requirements. 

15. METHOD PERFORMANCE 

This method was validated through single laboratory studies of accuracy and precision. Refer 
to the reference method for additional method performance data available. 

The method detection limit (MDL) is established using the procedure described in the SOP for 
The Determination of Method Detection Limits and Limits of Detection (ADM-MDL). Method 

i Repiqrting Liimitsare established'for ithis method based^ on MDLj studies andjas specified in the 
f-iCAS!dii^ity!/^surancefMani^al!.!\>.'I [j f ' z z f j I n ; 1 J . z z \\ f 

16. POLLUTION PREVENTION 

It is the laboratory's practice to minimize the amount of solvents and reagents used to perform 
this method wherever technically sound, feasibly possible, and within method requirements. 
Standards are prepared in volumes consistent with laboratory use in order to minimize the 
volume of expired standards to be disposed of. The threat to the environment, from solvents 
and/or reagents used in this method may be minimized when recycled or disposed of properly. 

J"''J /f~J. f - y j ^ J 
17. WASTE MANAGEMENT // ' :. \\]^....y W/ 

\ \ ,^ . \ }•} ;,;—••'• \ | 

17.1. The laboratory will corriply with all Federal, State and local regulations governing 
waste management, particularly the hazardous waste identification rules and land 
disposal restrictions as specified in the CAS EH&S Manual. 

17.2. This method uses acid. Waste acid is hazardous to the sewer system and to the 
environment. All acid waste must be neutralized to a pH of 2.5-12 prior to disposal 
down the drain. The neutralization step is considered hazardous waste treatment and 
must be documented on the treatment by generator record. See the CAS EH&S 
Manual for details. 

17.3. This method uses a base. Waste base is hazardous to the sewer system and to the 
environment. All waste must be neutralized to a pH of 2.5-12 prior to disposal down 
the drain. The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record. See the CAS EH&S Manual for 
details 

18. TRAINING 

' , . 1 L8.'l. Refer to the SOP for_ Documentation of 1 raining for standard procedures. 
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18.2. Training outline 

18.2.1. Review literature (see references section). Read and understand the SOP. Also 
review the applicable MSDS for all reagents and standards used. Following these 
reviews, observe the procedure as performed by an experienced analyst at least 
three times. 

I ;, :18,2.;2. Thciiext training step is toassist inthe.xprocedure under the guidance.of ,anc\ 
•' ' ' experienced aniailysi:\Quring this period', the analys î is expected |t0J:ra,nsition tirom 

alrole, of assisting! to •perfornnling the~prpce'dure,With minimal oversight from an 
-—• •• e x p e r i e n c e d a n a l y s t . -' • -' ~~~-' •....-.....-• ..-. i -. \ 

18.2.3. Perform initial precision and recovery (IPR) study as described above for water 
samples. Summaries of the IPR are reviewed and signed by the supervisor. Copies 
may be forwarded to the employee's training file. For applicable tests, IPR studies 
should be performed in order to be equivalent to NELAC's Initial Demonstration 
of Capability. 

18.3. Training is documented following \\\e;SOP fdrDdcmienlalion of Training. 

NOTE: When the analyst training is dpcurnented by the supervisor on internal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to competently 
perform the analysis independently. 

19. REFERENCES 

19.1. EPA Method 365.3 

19.2. Method 4500-P E in Standard Method for the Examination of Water and Wastewater, 
20th Ed., 1998. 
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APPENDIX A 

The calibration is determined using a linear regression that best fits the line of the X:Y pairs. The quality 
of the fit is determined by calculating the coefficient of determination (R^), also called the correlation 
coefficient. 

The line of regression is calculated as follows: 

Start with the equation for a line, y = mx + b. From here the line of regression can be determined. 

in 

h = Y,y-r"Y.'-

Where: 
\\ 

X = the values of the,x Variables, i 
y - the values of the y variables. 
n = the number of data points. 

Once the line of regression has been determined then the coefficient of determination can be 
calculated. 

r' = 
^^y~"^y)f 

'^f-^^>^f"fy^ 
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LABORATORY BALANCE MONITORING AND CALIBRATION 

PURPOSE 

This SOP provides instructions for performing routine monitoring and calibration of laboratory 
balances. This is required in order to ensure proper operation of this equipment and to 
document compliance with QA program requirements. 

(APPLICABILITYVN /yyy \z 
li H h\\ ' '"• ' 

edu: 
reagent,' or miscellaneous weighing. 

t' t i] r 
iZ'-,y si , ,Kv,r: i:i i,\ , y , ih 

H n y ^ \ 
l^hisjprocefiuire appliies to all l^alainc^ iisedijiihrougliout the lat)/fd^ any type of jsamplej stanclard, 

RESPONSIBILITIES 

3.1. Balance calibration verifications are performed by the department staff where the 
balances are located and used. It is the responsibility of the department manager and 
supervisor to ensure that the balance calibration verifications are performed as specified 
in this SOP. ^--^ < - ' , \ y 

, / , • 

i ,./ x\ , r 
1. L „ 

3.2. Laboratory QA staff isliresponsible for coordinating periodic outside service, calibration, 
and cleaning. Laboratory Q A staff̂ î  responsible'-for reviewing and maintaining the 
outside service certificates. 

3.3. Laboratory QA staff is responsible for providing departments with calibrated reference 
weights. ' Laboratory QA staff is responsible for coordinating periodic outside calibration 
of the weights and reviewing/maintaining the calibration certificates. 

4. APPARATUS 

Reference weights - Troemner (or equivalent) 1,10, 100, 300, and lOOOg; ASTM Class 2 (or 
Class!) or NIST Class S. Calibration is verified aimually by outside metrology service. 
Depending on the balances in use in various departments, sets of weights are made to 
accommodate balance operating ranges. 

5. PROCEDURE 

5.1. Balance calibration verifications are required for each day the balance is used. The 
NELAC Quality System Standards and DoD Quality System Manual require that the 
balance verifications be performed/7no/- to use on each day of use. The calibration 
verification weights must bracket the range of use. 
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5.2. A bound logbook is used to record all measurements. Format the logbook such that the 
date, initials, balance I.D., measurements, and specifications (for the 3 weights) are 
listed for each balance. Record each calibration verification in the logbook. 

5.3. Measurement Procedures 

5.3.1. Brush off the balance pan with a clean brush and check the bubble level to insure 
balance is leveled. 

1 5'i3.2c Press:the zero (tare) bar on-the'baiahce; make:sure readout indicates balartce is 
\ \ [ tared (reads zerb) I |Ni\ ! 

—' 5'. 3.3. Mieasu're ahdrecord the 
as listed in the logbook 

! ii y fi ',: 
ii t r i l l .-a 

\J 
I 

\ \ 

JJ 
three weights designated for the"balance"ca:pacity"and use, 

5.3.4. Record each measurement in the logbook, being careful to correctly identify the 
balance being monitored. 

5.3.5. Remove each weight and re-zero before performing the next measurement. 

<J:-J.Jr~J .̂ \ r -JJJ-^ 5.3.6. The criteria for/the weights beinjg measured is as follows: 

Analytical:balances:.> Li ±0.1L% or ±0.5mg, whichever is larger* 
Top-loading balances: ±0.1% ** 

* Unless method-specific guidance exists 
** ASTM D 4753 

5.4. Corrective Action for out-of-control events 

5.4.1. An out-of-control situation occurs when a measurement falls outside of specific 
criteria. If a balance yields a measurement that is out-of-control, several steps 
may be taken to retum the instrument to control. Initially, the technician should 
review recent measurements taken from the balance, and inspect the equipment to 
insure that it is properly functioning. It is very important to check the bubble-
level located on the balance to ensure that the balance is properly leveled. 

5.4.2. If inspection and/or minor adjustment of the balance do not result in a return to 
control, the balance should be temporarily taken out of service, either by physical 
removal or by disconnecting the power to the balance and identifying it as being 

. temporarily unavailable for use. The vendor responsible for routine metrological 
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services should be notified and the situation described; if return to control can be 
accomplished with remote instruction, this is acceptable. 

5.4.3. If the balance requires service from the vendor, all necessary paperwork should 
be performed and the balance delivered to the service vendor, preferably by CAS 
courier, if possible. Where sample results are jeopardized, a non-conformity and 
corrective action report (NCAR) should be written and reviewed by the Quality 
Assurance Manager, and a copy placed in the file containing all appropriate 
balance information. 

RECORDS 
ii'\\ 

6.1 

r̂ ^ f r \ \k J.,JJ y -,1 

' y j 
Airrheasurements^are to'be' recorded in the|applicable logbook as described above. Entries 
mto logbooks are tobe performed in accordance'witfrthe SOP for Making Entries into 
Logbooks and Onto Benchsheets (ADM-DATANTRY). 

6.2. All certificates of calibration provided by outside calibration service contractors will be 
reviewed by the QA Manager. 

REFERENCES 

-^\ ir-—-. 
7.1. NELAC Quality Standards, 2003/ 

y j ! y. J J li 
7.2. CAS-Kelso Quality Assurance Manual, i • 

,// 
W / 

7.3. Department of Defense Quality Systems Manual for Enviroimiental Laboratories, Version 3, 
January, 2006. 

CHANGES FROM PREVIOUS REVISION 

8.1. Section 5.3.6, replaced previous criteria with criteria based on analytical balance or top-
loader, as per DoD QSM. Added ASTM reference. 

8.2. Section 7, added ASTM reference. 

8.3. Attached ASTM D4753. 
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Designation: D 4753 - 87 

Standard Specification for 
Evaluating, Selecting, and Specifying Balances and Scales for 
Use in Soil and Rock Testing^ 

This standard is issued under the fixed designation D 4753; the number immediately following the designation indicates the year of 
original adaption or, in the case of revision, the year of last revision, A number in parentheses indicates the year of last reapproval, A 
superscript epsilon (() indicates an editorial change since the last revision or reapproval. 

1. Scope 

1.1 This specification provides minimum requirements 
for general-purpose scales, balances, and standard masses 
used in soil and rock testing. 

1.2 This specification provides guidance for evaluating, 
selecting, and specifying general purpose scales, balances, 
and stanclard [masses used in'soilandi'ock testing, j i ^—11— 

1.3 The accuraeyVeqiiirements for/balancesland scales are 
specified in terms' ofithe combined 'effectiof'alf sources of 
error contributing to^bveralWbalahce; performance. The 
measurement of specific sources of error and consideration 
of details pertaining to balance construction have been 
intentionally avoided. 

1.4 This specification does not include requirements for 
balances and scales that have accuracies greater than those 
generally required in normal soil and rock testing. 

1.5 This specification does not apply to nongraduated 
balances. 

1.6 This specification does not address the^.methods^used 
to verify or quantify specific parameters dealing^iwith'6al-\ 
ances and scales. For a description of tests used in evaluating | 
balance performance, see NBS Handbook 44. /y \ \ / / 

1.7 This specification is not intended to--:be-'used-as'-a 
specification for the purchase of balances and scales. 

NOTE 1—The National Bureau of Standards (NBS) and the Interna
tional Organization of Legal Metrology (OIML) publish standards or 
practices that specify construction requirements as w,ell as performance 
specifications for balances. ASTM, OIML, and NBS publish construc
tion standards and tolerances for standard masses. 

NOTE 2—The terms "mass" and "determine the mass o f are used in 
this standard instead of the more commonly used terms "weight" and 
"weigh" to comply with standard metric practice. In addition, the term 
"standard mass(es)" is used instead of "weight(s)" when referring to a 
piece of material of known specified mass used to compare or measure 
the mass of other masses. 

2. Referenced Documents 

2.1 ASTM Standard: 
E 617 Specification for Laboratory Weights and Precision 

Mass Standards" 
2.2 National Bureau of Standards Documents: 

NBS Handbook 44 Specifications, Tolerances, and Other 
Technical Requirements for Weighing and Measuring 
Devices'' 

NBS Handbook 105-1 Specifications and Tolerances for 
Reference Standards and Field Standard Weights and 
Measures-' 

... LZ International Organization, .for. Legal Metrology 
\(OIML):fJ-J lj \\ jl • \ \ -~J 
L-lntemational jRecommen'dation-NoHZO |\yeights of Accu-

I r^^racy'ybass^s/EiJ E2, F|,[ ¥2, M,' fronti 5,0 kg to' 1 mg* 
ti InteVna'tional'RecQmmeh'datipn!.]sJ,0'.r3j t':;'~-' 

3. Descriptions of Terms Specific to This Standard 
3.1 accurate—a balance is "accurate" when its perform

ance (its indication as determined by tests made with suitable 
standards) conforms to the standard within the applicable 
tolerances and other performance requirements. Balances 
that fail to conform are "inaccurate". 

3.2 balance—an instrument for determining the mass of 
an object by the action of gravity on the object. See scale. 

r--Noj'E'v3^—In(this specification the terms balance and scale are used 
|interchangeably as is often done. The term balance is more often used in 
'scientific fields of application. See Note 7. 

i 3.3 basic condition—a basic condition is a condition that 
must be met before a basic measurement for evaluating a 
balance can be performed. 

3.4 basic measurement {of error)—a basic measurement 
for evaluating a balance is performed by (7) determining the 
change of indication of the balance when a load of known 
mass is added to or subtracted from any load already on the 
balance; and (2) taking the difference between the change in 
the indication determined and the known value of the mass. 

3.5 basic tolerance—basic tolerances are those tolerances 
that are established by a particular code for a particular 
device under all normal tests, whether maintenance or 
acceptance. Basic tolerances include minimum tolerance 
values when these are specified. Special tolerances, identified 
as such and pertaining to special tests, are not basic 
tolerances. 

3.6 capacity—of a balance, the maximum load recom
mended by the manufacturer, disregarding any additional 
capability supplied by a taring device. 

3.7 general-purpose balance—any balance used to make a 
general purpose determination of mass. See general-purpose 
determination of mass. 

' This specification is under the jurisdiction of ASTM Committee D-I8 on Soil 
and Rock and is the direct responsibility of Subcommittee D 18,99 on Quality 
Control, 

Current edition approved Nov, 27, 1987, Published January 1988, 
^ Annual Book of ASTM Standards. Vol 14.02. 

•• .Available from the Superintendent of Documents, US Govemmem Priming 
Office, Washington, DC 20402, • • 

•" Available from the Intemational Standards, National Bureau of Standards. 
US Department of Commerce, Gaithersburg, MD 20899. 
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3.8 general-purpose determination of mass—a single de
termination of mass using a balance (not a special purpose 
determination of mass involving repeat determinations of 
mass, averages, standard deviations, corrections etc.). 

3.9 general-purpose standard mass—a standard mass used 
with a balance to make a general purpose determination of 
mass. See general-purpose determination of mass. 

3.10 hysteresis—the difference between indications ob
tained when the value of the applied load is reached by 
adding mass or by removing mass from the load receiving 
element of a balance. 

3.11 linearity error—plus or minus deviation from the 
theoretically straight-lined (linear) course of two interdepen
dent values. In balances, this expression is applied to the plus 
or minus deviation of the indicated measurement value from 
the true (actual) value of the load. 

NOTE 4—The term linearity implies that the deviation from the true 
valu'eis are S continuous function^pf the applied load. Thusrobtaining—— 
enough valueslofl the truV applied doad versus | balance reading toT 
establish aj relatjonXbetween applied (load andj output should give theL— 
enroV(that will occur,at'anySapplied-load. Linearity,' tliteri,' is a statemen'tr~ 
about\he>ystematic\nonrandom)'erropofa'balance. Sijperimposed oiij 
the linearity are precision and' other effects, such as off-center errors; 
temperature effects, etc. Linearity is a measure of balance performance 
over its full range, and on most balances adjustments can be made to 
alter the useableness of a balance with a given linearity for weighings 
within a particular range of use. 

3.12 nongraduated balance—balances not fitted with a 
scale numbered in units of mass. 

3.13 off-center error—of a top loading or platform balance, 
the difference in indicated value when a mass is shifted to 
various positions on the loading area .(j^n or^platforrri);-
eccentric load error. 

The degree of agreement (qualitatively). 
3.19 repeatability type Jl—see precision. 
3.20 reproducibility—see precision. 
3.21 scale—see balance. 

NOTE 7—The term scale usually refers to instruments intended for 
commercial or industrial applications, and when so used, usually implies 
an instrument of lesser performance than a balance. 

3.22 sensitivity—the ratio of the deflection (AL) of the 
balance indicator or self-indicating display to the load (AA/) 
causing the deflection; S = /̂ L/AA't at a given load. 

NOTE 8—Values for sensitivity are sometimes seen expressed in 
terms of mass units. When used in this way in reference to a 
non-self-indicating balance, sensitivity refers to the reciprocal of sensi
tivity or the change in mass required to change the position of 
equilibrium (rest point) a specified amount, usually one division on the 
balance indicator. When used in reference to self-indicating balances, it 
refers to the change in mass required to change the indication by one 
scale division. ;-, - , ,, 

3.23 standard ma.'s'Sr—an object of specified mass and 
.construction'used with balanccs,-and for the verification of 
bamnces_and qther_masses. H 11 y J 

~3.24~taring 'range—a'tang^rwithin which it is possible to 
reset the display to zero by means of the; tare device. 

3.25 tolerance—a value fixing the limit of allowable error 
or departure from true perfonnance or value. 

NOTE 9—For additional terms used in this specification related to 
balances and standard masses, see NBS Handbook 44 or OIML IR No. 
3. 

f j j : ^ t% NOTE 5—The test for off-center error is called the Ishift test, 'or_'; 
off-center-load test. Information about balartce perforinance/under 
eccentric loadings is not normally found in prodvict-'literatufSbut such 
information can usually be obtained by contacting the manufacturers 
directly. 

3.14 precision of a balance—the degree of agreement 
between the indications of a balance for repeated determina
tions of mass of the same mass under essentially the same 
conditions. It is usually expressed quantitatively as a stan
dard deviation of a series of weighings, or as a function of the 
range of several determinations of mass. See repeatability 
type II, reproducibility. 

3.15 readability type I—the value of the smallest unit of 
ma.ss that can be read without estimation over the given 
range of measurement either directly or by use of a vernier or 
micrometer. 

3.16 readability type II—the value of the smallest unit of 
mass that can be read with estimation over the given range of 
measurement. 

3.17 readability type III—the value of the smallest unit of 
mass that can be read while the balance is in use, but not 
smaller than readability Type I. 

NOTE 6—Readability Type HI refers to the smallest unit of mass that 
can be read when in-service conditions such as draft, vibration, and 
other environmental conditions affect the balance. . . :: •' 

''' 2>.\i repeaTabilily type I—the degree of agreement be
tween the indications of a balance for repeated determina
tions of the same mass under essentially the same conditions. 

4. Significance and Use 
4M This specification provides those writing and using 

^test \standards related to soil and rock with a means for 
determining the balance capabilities required for a particular 
test method and for describing the balance selected in a 
uniform fashion. 

4.2 This specification provides agencies conducting soil 
and rock testing with guidance for selecting and evaluating 
general purpose balances and standard masses. 

4.3 This specification provides inspection organizations 
with criteria for evaluating general purpose balances and 
standard masses. 

5. Requirements for General-Purpose Balances 
5.1 General-purpose balances shall be judged accurate for 

a given class if their indications meet the basic tolerances 
shown in Table 1. 

6. Requirements for General-Purpose Weights 
6.1 General-purpose standard masses for use in testing of 

soil and rock should conform to the requirements in 
Specification E 617 for Type 1 or Type II, Grade S, O, or P 
standard masses and have tolerance limits equal to or better 
than those for Class 6 standard masses except that the 
maintenance tolerances given in Specification E 617 for 
Class 6 standard masses are to be considered acceptance 
tolerances for purposes of this specification and the mainte
nance tolerances twice those values. The tolerances given in 
table 2 coiTespo««i to the minimum acceptable maintenance 
tolerances under this specification. 

898 

file:///standards


D4753 

TABLE 1 Requirements for General-Purpose Balances TABLE 2 Tolerances for General-Purpose Standard Masses 
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Class Test Mass,'' g Basic 
Tolerance 

Readability 
Type l,« g 

Denomination Tolerance,'' mg 

GP1 

GP2 

GPS 

GP10 

GP100 

>20 
<20 

>200 
<200 

>2000 
<2000 
>5000 
<5000 

>50 000 
<50 000 

±0.1 % 
±0.02 g 
±0.1 % 
±0.2 g 
±0.1 % 
±2g 
±0.1 % 
±5g 
±0.1 % 
±50 g 

0.01 
0.01 
0.1 
0,1 
1 
1 
5 
5 

50 
50 

'' The known mass which Is added to or subtracted from any load already on 
the balance when making a basic measurement (of en-or). 

^ Not readability Type 11. 

NOTE 10—Former NBS Class J, M, S, S-l, P, and Q standard masses 
meet this specification, as do OIML Class M, standard masses (IR No. 
20). 

H 

1. Evaluation olfi Generali-Furpose^Baiarices \ \ hV\ I 1 j 
I I . j l I ] \ \ I ! /•.' f/ y i ; | \ \ ! j [I 

7.1 Basic ToJerance—jTabXt 1 shows the basid tolerances 
for all classes of gerieraf-purposebaiances useti' in soiliori rock { 
testing that^are covered'by this specification. The-'basic' 
tolerances shown apply to basic measurements made when 
evaluating a balance. 

7.1.1 A basic measurement for evaluating a balance is 
performed by determining the change of indication of the 
balance when a known mass is added to or subtracted from 
any load already on the balance, and then taking the 
difference between the change in the indication determined 
and the known value of the mass. To evaluate a balance, the 
basic tolerances shown in Table 1 are applied to the known 
value of the mass used in the basic measuremeiit. The result̂ -,H 
of a basic measurement must fall within the error allovved by 
the basic tolerance. \,, , ' 7 \ ' \ 

NOTE 11 —For nearly all determinations of mass encountered in soils 
testing, the value of interest Is the difference between two determinations 
of mass. In cases where the difference between the two determinations of 
mass is small, relative to the total masses detennined, it is desirable to 
specify a tolerance based on the difference between the two determina
tions of mass to relieve what might otherwise be an excessively stringent 
tolerance. 

NOTE 12—A no load condition may be treated as a load of 0.0 g and 
may be considered a load on the balance. 

7.1.2 The basic tolerance for a balance should apply to all 
values of loading within the range of the balance, without 
regard to whether the balance is properly zeroed or a tare 
mass is being used, and should apply under all usual and 
customary methods of operation. Furthermore, the basic 
tolerance must be met in the environment in which the 
balance is to be used. 

7.1.3 A balance shall not be considered acceptable if the 
result of basic measurements involving any combination of 
poise locations, counterpoise masses, pan loading, and scale 
positions, or unit masses are not within the basic tolerances 
shown in Table 1. 

7.1.4 When evaluating top loading balances, results of 
basic measurements under off-center loading must also meet 
basic tolerances., ., , 

NOTE 13—The possibility of off-center error and linearity error 
should be considered when making basic measurements. 

r •> I 

20 kg 
10 kg 
5 kg 
3 kg 
2 kg 
1 kg 
500 g 
300 g 
200 g 
100 g 
50 g 
30 g 
20 g 
lOg 
5g 

3g 
2g 
i g 
500 mg 
300 mg 
200 mg 

//lOO-mg 11 I ._! 

4000 
2000 
1000 
600 
400 
200 
100 
60 
40 
20 
14 
10 
6 
4 
4 
4 
4 
4 
2 
2 

,,. , 2 , . 
I p 2 -

I •'-Ac(»ptarice tolerances'on new general-purpose sjandard masses are one-
half'thelmaintenance tolerances shown'in this taJbie.""'"' \''\ ,; I 

U \ i ^ z y z 'ZZ~:z? i ,~,—i t r ~ m f~z..-' 
7.1.5 Standard masses meeting or exceeding the require

ments given in Specification E 617 for weights of Type I or 
Type II, Grades S or O, and Class 2 are suggested in 
Specification E 617 for use as working standards for calibra
tion and precision analytical work and are recommended in 
this specification for use in evaluating general purpose 
balances. The use of standard masses of lesser quality for 
calibration purposes is discouraged becaluse of the tendency 
to think of them as accurate once they are labeled "standard 
masses for calibration." 
\\1.2jBaldrice Classification—A balance is classified by 
reference to its readability Type I (see Table 1). 
!•, j i 
U N O T E 14—iCapacity is no t to be considered when classifying a 
ba lance . Balance classification in this specification is based o n balance 
pe r fo rmance , no t o n use requi rements . When selecting a balance, the 
anticipated loads which the balance is expected to measure will dictate 
the capacity required. 

7.3 Basic Conditions—A basic condition is a condition 
which must be met before a basic measurement for evalu
ating a balance can be performed. In general, basic condi
tions require that a balance give a clear and stable indication 
under any condition of loading including the indication at 
no load. Both the useable readability (readability Type III) 
and the repeatability Type I must be adequate to perfonn the 
basic measurements described in 7.1. 

NOTE 15—For example, when a determination of mass is made with 
a beam balance, if the smallest poise is moved by an amount equal to the 
readability Type I, the indicating pointer must move clearly off balance 
(usually at least one division on the pointer scale). This is an indication 
of the adequacy of the sensitivity of a balance. 

7.3.1 Readability Type I (not Type II) establishes the 
balance's class for determining the appropriate basic toler
ance. If environmental or other factors cause the usable 
readability (readability Type III) to be poorer than the 
readability Type 1 then the balance cannot meet the basic 
tolerance for its class. 

7.3.2 The repeatability Type 1 of the balance being 
evaluated must be such that the difference between the 
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highest and lowest values in a group of several determina
tions of mass of the same load shall not be greater than twice 
the balance's reiadability Type I, 

7.4 Balance Testing—Three types of testing may be 
performed when evaluating the perfonnance of a balance. 

7.4.1 Acceptance Testing—Acceptance testing should be 
performed on new or newly repaired or reconditioned 
balances. The basic measurement for evaluating a balance is 
performed in an environment that meets the manufacturer's 
recommendations. An acceptance tolerance equal to or 
better than one-half the basic tolerance should apply to all 
basic measurements for this test. 

7.4.2 Maintenance Testing—Maintenance testing should 
be performed on balances in service. The basic measurement 
for evaluating a balance is performed in an environment that 
meets the manufacturer's recommendations. Maintenance 
testing is performed to determine whether a balance should 
be repaired., A toleratice equal-to or better than the basic: 
tolerance should! apply, toi'all';'basic-meatsureiiieritsVor! this 
test. ! i \N 

U..I l,i U in^xi! 7.4.3 In-U.se rfjf;«^-Aln-use,testing'should'be performed 
on balances in serviceJ The-basic-measure'inent for'evaliiating 
a balance should be performed as and where the balance is 
used to make general purpose determinations of mass. In-use 
tests are intended to indicate the quality of usual and 
customary mass determinations that are made or may be 
made when using a general-purpose balance. The basic 
tolerance should apply to basic measurements for this test. 

7.5 Rejection—If a balance fails when in-use tests are 
performed then maintenance tests should be performed. If a 
balance fails both in-use and maintenance tests, it.should be 
removed from service and repaired or replaced.-'lf a'balance 
fails the in-use test but passes the maintenance test,/the 
environment in which the balance is located miist \be 
improved. v; .̂ / x;,-

8. Evaluation of General-Purpose Standard Masses 
8.1 General-purpose standard masses should be tested on 

a precision balance. Standard masses meeting or exceeding 
the requirements given in Specification E617 for standard 
masses of Type I or Type II, Grades S or O, and Class 2 are 
suggested in Specification E 617 for use as working standards 
for calibration and precision analytical work and are recom-

deviatioii; shall not jbe 
Type i (not fEype II). j 

9.11.2 When^iisted by. 

mended in this specification for use in evaluating general 
purpose standard masses. The use of standard masses of 
lesser quality for calibration purposes is discouraged because 
of the tendency to think of them as accurate once they are 
labeled "standard masses for calibration." 

8.2 General-purpose standard masses that fail to meet the 
requirements specified in Section 6 should be removed from 
service and either adjusted to meet acceptance tolerances or 
replaced. 

9. Selecting and Specifying Balances 
9.1 Selecting Balances—The selection of a balance is 

based on the proposed use. A balance must have a capacity 
sufficient to accommodate all anticipated test loads, and its 
performance must be good enough so as not to be a cause of 
test error. The accuracy desired in test results should be used 
to establish the allowable balance tolerances. 
-; 9.1.1- The precision ;0f a balance (a terai-freiquently found 
in imanufiacturer'sCspelcifications), expressed as" a standard 

greater I than one-half the reaclability 

|i i[ 11 J i 
the maiiufacturer,:the linearity enor 

of a balance shall not be greater than one-half the readability 
Type I (not Type II). 

9.1.3 If the maximum error of indication contributed by 
off-center loading can be obtained from the manufacturer, it 
should be no greater than one-half the readability Type I (not 
Type II). 

9.1.4 In cases where a test requires that more than one test 
result be determined, several balances having different capa
bilities may be required. 

\ INOTE^ 16-^The/f6llowing example explains how a balance is selected: 
assiimejhat a-fest/raethod requires that a sample of soil be graded and 
that-the-fractionsibe reported to the nearest 0.1 %. If the sample mass is 

'1000 g, then a balance having a minimum capability of determining the 
mass of each fraction to the nearest 1.0 g (0.1 % of the total sample 
mass) will be required. If the sample mass is 5000 g, then a balance 
having a minimum capability of determining the mass of each fraction 
to the nearest 5.0 g (0.1 % of the total sample mass) will be required. 

9.2 Specifying Balances—An example of the wording that 
may be used to specify balances in ASTM standards is as 
follows: 

Balance—A balance having a minimum capacity of g 
or kg and meeting the requirements of Specification D 4753 
for a balance of g readability. 

The /American Society for Testing and Materia/s takes no position respecting the validity of any patent rights asserted in connection 
with any item mentioned In this standard. Users of this standard are expressly advised that determination ot the validity ol any such 
patent rights, and the rist< of Infringement of such rights, are entirely their own responsibility. 

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and 
If not revised, either reapproved or wlthdrawr\. Your comments are Invited either for revision of this standard or for additional standards 
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your 
views known to the ASTIvl Committee on Standards, 1916 Race St., Philadelphia, PA 19103. 
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Standard Operating Procedure foECprrective Action 

1.0 PURPOSE 

This standard operating procedure (SOP) describes a systematic procedure for documenting 
nonconforming events and problems (such as errors, deficiencies, deviations, laboratory events, or 
data that fall outside of established acceptance limits) and the resolution of the nonconformity 
event or problem (i.e., corrective action). A Nonconformity and Corrective Action Report Form is 
utilized to document (1) identification of the nonconformity and/or problem, (2) investigation of 
theicauses, and"(3)|Correctiye actions taken;vLncludiiig, but fiot rieicessarily! limited tOj repetition of 
the ;test.or analysis'! Procediires;are alsp'describi^d for notifying affected p^rtiesrincludihg the CAS 
customer, [j ' " - J j — f f \j ^ ' \ \ fj fz^-zi ll IJ tiLi '"̂ N, Ij 

The overall purpose of corrective action is to improve the quality of test results to an acceptable 
level and to maintain the level. Corrective action is one part of a comprehensive quality 
assurance program that emphasizes problem or nonconformity correction. (A companion 
process, preventive action, described in the SOP for Preventive Action, emphasizes 
nonconformity or problem prevention!)-, r \ ĵ  in"'=̂ v 

2.0 APPLICABILITY V 'i J \ ' ' ' . : ^ J 

All CAS employees are to be alert to identifying nonconformities and problems vv̂ hen errors, 
deficiencies, deviations, or out-of-control situations are detected. On-the-spot, remedial corrective 
actions routinely made by technicians and chemists should be documented as normal operating 
procedures, and no specific documentation need be made other than notations in laboratory 
maintenance logbooks, for.exarnple, This SOP establishesa formal systerri of reporting and 
documehfin'g'correctiye actioiis for (rnajbr) nonconformities^pr problems that affect tlie quality of 
the results i;eported kolour pustpmers. Examples/pfjnonconforiiiiiiies or prdblenis reqtiiring 
doctimentation include, but are'not liirtited to; the follovvihg examples. I! . / : v 

• Quality control results outside acceptance limits for accuracy and precision 
• Method blanks or continuing calibration blanks (CCBs) containing contaminants above 

acceptable levels 
o Undesirable trends in recoveries of spikes or in relative percent differences between duplicates 
o Sample hpldiiig time missed ;\\ '̂ ,') '' [ . ' 
o Unacceptable fesiilts in perfpiTtianc^ evaluation sarnple i , ' 
o Deficiencies found during intemal or extemal system audits 
o Customer inquiries concerning data quality 
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3.0 DEFINITIONS 

3.1 Nonconformity 

A nonconformity is a departure of a quality characteristic from its intended level or state 
severe enough to cause an associated product or service not to meet a required 
specification. (American National Standard ANSI/ASQC Z 1.4-1981) 

3.2, „ Causes of Nonconformities 
1 i !• I 

• - L ' 

y" 
li l The'eaiise'of |a noncoijiforinity isTljat ajglerit, sitiiatiori', or eTCrit\th'at produces the 

noncjonformit^j^rror,! defect, devia'tiprij problem, orjindfe îraBle [situatipn. [_! 

3.2.1 Chance Causes These are random, unpredictable happenings or events without 
apparent cause, or the apparent absence of a cause. 

3.2.2 Assignable Causes (or systematic errors) The causes of a nonconformity due to a 
known or knowable reaspnjTorfexaiifple, an error, improper procedure, or an 
interference in the sample.' • \\ ! 

/•' ^ M l , \'>i I 

jl J 
•\h y f i L . j ' 

3.3 Remedial Action 

Remedial action is what is done right away to fix the nonconformity or problem and/or 
what is done short-term until a real fix can be figured out. 

R^emedial Action istheitool for fixirig thcjoFoĉ wĉ of a pydcess. 

3.4 >—Corrective Action / / 
\ \ 

Corrective action is the action taken to eliminate the cause(s) of an existing nonconformity, 
defect, problem, or undesirable situation in order to prevent recurrence. (NELAC) 

Corrective action is a process that involves (I) root cause analysis, (2) developing a 
corrective actipn"plan:that .will preveiif feciirrence, (3) implementing a corrective action 
plan that'Will prevent recijrrence, aiid (4) assessing th|e action taken tia determine its 
effectiveness.' -'-" ' • - - • 

Corrective action is what is done to fix the proce^^ so the defect won't happen again. 

Denise Robitaille, "Separating the 'Shalls' from the 'Shoulds', The Auditor, July-August, 2007, page 31 
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3.5 Root Cause Analysis 

Root cause analysis is the process of ideiitifyihgthe; most basic reason(s) or causal 
factor(s) for an undesirable condition or problem, which, if eliminated or corrected, 
would prevent the undesirable condition or problem from existing or recurring. 

3.6 Error 

Errors are a deviationffrPm what is right arid coif ect; 
w z y y : . y }•) f ; : ^ - i z •. 

.1 
3.7i| Blundervx ';V /-•' W \. V\ '] f L / f " ' ^ y \ \ \ \ li 

Blunders are errors resulting from carelessness, inattention, misunderstanding, etc. 

4.0 DISCUSSION 

When analytical errors, deficiencies, deviations, out-of-control situations, and undesirable 
performance are discovered as the result of a laboratory's own quality assessment efforts, from 
its participation in performance evaluation sairiple aii'alyses, and from intemal and extemal 
systems audits, a process is needed for reportirigfknd documenting the correction of these 
nonconformities or problems and improving performance. 

The goal of quality assurance is error prevention, not just error correction. Accordingly, records 
are to be kept of nonconformities and problems and the corrective actions that are taken to 
alleviate them. These records are to be regularly reviewed for the effectiveness of the corrective 
actions as well as for any patterns or; pe'rsisteiice of specific noncOnforrriities/pf,prpblems. CAS is 
committed to continually examining'and impfpyihgTts measuremeiit prpcessesJX I j 

5.0 RESPONSIBILITIES 

Everyone in the laboratory has the responsibility to perform his or her job according to established 
specifications and procedures. Everyone has the responsibility to know when their work product 
does not meet the control criteria established for that activity. When nonconformities or problems 
or out-of-control situations occur, everyone has the responsibility to initiate the action of restoring 
the process to litsnonna;l fuhctioning:, ;'" • j / >': •• ii ; " ̂  

Corrective action procedures are often initiated and handled at the bench level by the technician 
who reviews the data produced by the entire analytical process. If the problem persists or cannot be 
identified by the chemist, the matter is referred tp the department supervisor, laboratory manager, 
or the laboratory's Quality Assurance Program Manager (QA PM) for further investigation. 

Laboratory management and the laboratory's QA PM are responsible to act upon Nonconformity 
and CoiTcctive Action Reports (NCARs). Furthermore, laboratory managers are ultimately 
account-able for the follow through, verification, and evaluation of the effectiveness of corrective 
action(s). 
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The laboratory's QA PM must review all cpttective actions for effectiveness and look for 
pattems or persistence of specific nonconfpmiities or problems. 

6.0 PROCEDURE 

6.1 Nonconformity Identification 

The first objective is to positively identify the kind of nonconformity or problem that is 
present and whether it is persistent or transitory. Determining the cause(s) of a 
honcoiTforrnity can be difficultfTlTere are two kinds of causes that^ffect admeasurement 

- brbcess; Chance caii'ses occtir'irandomly, and affect precision whereas-assignable causes 
can iproduce bias or unacceptable imprecision.^Any [techmcally^st̂ gniticant nonconformity 
or problem should be investigated for an assignable cause. Assignable causes should be 
minimized or eliminated, if possible. 

( " . , : • 

Table 1 is a checklist that can be used to aid in the identification of nonconformities or 
problems. 

//W 
6.2 Corrective Action Process // - \ '- \ \ ; ; 1) 

Wll 

6.2.1 Cause Analysis 

The corrective action process begins with an investigation to determine the root 
cause(s) of the nonconformity or problem. 

\ / ' "Gause^analysis is the jlcey jand soihetimes the most •difficult part iri, the! corrective 
' I actioii pr6cedure."0fte'n the root cause is' not obvious and thus a/carbflil analysis of all 

,// : potential caiises of the'problem; is required. 'Potential causes tpiild iiielude customer 
requirements, the samples, sample specifications, methods and procedures, staff 
skills and training, consumables, or equipment and its calibration." 

Quality tools such as flowcharts, fishbone diagrams, and why-why diagrams are 
sometimes usefixl in determining the root cause of a nonconformity or problem. 

M ithecause analysis shall lie dPcuhiente^. ' i i •• 
• ' ' ; : • • : ' -_ . , . v \ ' ' : . ' i | - • • ' o y y i H , . y 

Table 2 lists examples of common remedial and corrective actions. 

6.2.2 Corrective Action Plan Development 

During the root cause analysis phase (Secfion 6.2.1), most likely one or more 
causes will be identified. During this phase, one or more plans may be devised 

- Reference 9.3, Section 4.11.2 
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that would potentially solve aiid ̂ eliminate the nonconfonnity or problem. One 
specific plan will be selected.and a detailed.plan will be developed that will most 
likely eliminate fhe.iiohcoiiformity or problem. The goal of the plan is to prevent 
recurrence. The plan may involve, for example, simplifying or redesigning a 
procedure, retraining persoimel, obtaining new materials, obtaining new 
equipment, or other modifications, or a combination of these things. 

The corrective action plan development and the selected plan shall be documented. 

\ \ r-̂ "•••̂ ^ ,/;••" ' y . . '. • " '^ 'y , \ f f\ 11 I r " " ' ' ^ >;• ^' f f \ i J ' y • / • 
f -The plan will be comniunicated itP and approved by the affected mkiiager. 

' f "'z.yf,,jJ\J'^^ IJ ' % A \ J 11 [| .I'^'^ii \ n ' 
6.2.3 Cditecfive Action Plari Implernentatioii' 

The plan developed in Section 6.2.2 will be implemented. The plan will be 
communicated to the affected persoimel. To implement the corrective action plan, 
any necessary changes to the affected process need to be made. 

f'\^ '• ' • ] \ \ ' ' " • " • • The corrective acfion plan irnplem|entation shall be documented. 
J'JJ: '"V! rl JJ 

6.2.4 Correcfive Action Plan Monitoring 

The corrective acfion that was implemented (in Section 6.2.3) shall be monitored 
to assess its effectiveness. Monitoring may consistent of observation of what was 
changed, evaluation of data (such as control charts), internal audits, etc. 

" • • „ - y y ' "• ' y ' i ' : • ' • ' • : ; • \ - ' ^ r " • • • , \ • ' " " " ! ; ' \ \ f y \ i i 

j If the edrrectiye actioii dPes not eliminatejtHe npncpiiformityMir problem or it is 
; ' '\ nptas effeetiv'& as desired, it rriay be necessary to gpiback!(a) to the'Cause analysis 

(Section 6.2.1) because the root cause was not identified or (b) to the corrective 
action plan development (Section 6.2.2) because the plan was flawed for some 
reason or (c) to the corrective plan implementation (Section 6.2.3) because the 
plan wasn't being followed, for example. 

The cprrective action plan monitoring shall be documented. 

6.2.5 Corrective ActionClosure 

Closure of the corrective action is completed when the implemented corrective 
acfion eliminates the nonconformity or problem and the SOP for the process has 
been revised, approved, and implemented. 
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6.3 Documentation 

A Nonconformity and Conective Acfioii-Report (NCAR) is used to (1) document 
idenfification and details of the nonconformity, problem, or out-of-control situation; (2) 
describe the corrective action(s) taken; and (3) provide documentafion of approval and 
customer notification (if necessary). The following instmcfions are for the NCAR form 
on page 15. Other NCAR formats may be used as long as the essential components and 
information are present. 

6 3.1' Nohconfoniiity 
.Jjw 

\ \ 

'̂ -̂ Ll This section of the N C A R is used'tcrd'ocument the details of the^nonconformity, 
problem, or out-of-control situation. 

6.3.1.1 NCAR Number This is a number that is assigned to make each NCAR 
unique and to permit tracking it. A suggested format is yy-nnn, where yy 
is a two-digit designation forjhe year and nnn is a three-digit counter 
Starting witĥ OO,! fdr̂ the 

• • \ \ 1 
II \ \ i 

firstiNCARoftheyear. 

6.3.1.2 Procedure (SOP or Method) Indicate the analysis or activity involved. 
For example, sulfate analysis by Method 300.0. 

6.3.1.3 Event Date Record the date the nonconformity occurred or was 
identified. 

6.3.1.4 \ Event Check the box; next the descripfibn ofithe nbncdrifomiiity. If none of 
I • ; ; \ - ^ ^ T — T l ' • i ' i / ' I • •" • •' '' '• ' '' i • • ^ '- • •' , ^ • ' I 

V '' the listed events are appropriate, î heck'the Other box,and describe the 
• •• LJ V J J J • ' ' y y '• ' - ' . . ' . : \ ' \ J L; • \ l j ' \ \ [ ' ^ z -

event. 

6.3.1.5 Samples/Proiects/Customers/Svstems Affected List the samples, projects, 
customers, and/or systems affected by the nonconformity, problem or out-
of-control situation. If samples are involved, list the lab codes of all the 
affected samples. , . . ,, 

J J J J "''J ~^''JjJ ij f yf'J ' J 'f. !•--'' J 
6:3.1.^ Detailed Desci-jptidii Describe the lioncPnformity, protilem, or out-of-

control situation in detail. 

6.3.1.7 Originator and Date Fill in the name of the person initiating the NCAR 
and the date it was prepared. 

6.3.1.8 Project Manager. Notified bv, and Date The Project Manager(s) is(are) 
. • to be nodfied' of the nonconformity, problem, or out-of-control situation 

I. at this point in the process. Fill in the name of the Project Manager(s) 
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who was(were) notified, whodid the notifying, and the date the Project 
Manager(s) was(wa'e) iipfified! - . 

6.3.2 Corrective Action and Outcome 

This section of the NCAR is used to describe in detail the corrective action and 
the result. Before corrective action is taken, an investigafion into the root cause 
should be done. 

z ' z " " " ^ .:•••/• •" •;-. i' I"" ' " ' ^ ; -','• : : M ' ' " J \ •' f y i r " ^ ' : \ ' . . . '••' 

. :• 6.;3:2.1 Rodt Cause Analysis Cpn-ective action shoiild start wjth ariMhvesfigation 
i \ ,\ \\. tp,.determine the root cause (Section 6.2)/oftlie';iiPnconfprmity identified in 

~'Section 6.1. "̂  "" ' ' '" ' ~ 

6.3.2.2 Corrective Action and Outcome Use this part of the Report to describe 
in detail what corrective actions were taken to restore the system to 
acceptable performance. Corrective actions need to focus on (1) fixing 
the particular npncpnformity, (remedial action) and on (2) preventing the 
nonconformity from;everj happening again by correcting the root cause 
(corrective actidn)J The resiilt of the corrective action shpuld also be 
described (i.e., was the corrective action effective and satisfactory?). 
For example: 

Nonconformity: Sample refrigerator temperature too high, above 6° C. 
Remedial Acfion: Repairman called in who cleaned the cooling coils. 
Correcfive Acfion: Regular maintenance will include cooling coil 
.•(ileaniiig. : < '"-yy. y-'- "' "̂"x jfz^y y\\ •z .] 
iOutcome: Temperature-restoredxtd 4°C.|within 8/hburs. Thermostat 

'\' was not adjusted.,''/ I r 
i ! 

6.3.2.3 Corrective Actions for Out-of-Control Data This subject is addressed in 
analysis-specific SOPs in a Secfion with the same tide. See Reference 9.5. 

6.3.2.4 Is the data to be flagged in the Analytical Report with an appropriate 
qualifier? If the sample results are tp be reported in spite of the 

n , nohcdnfoiTnity,|whethef or iiot an iappropriate qiialifier is to be added 
i o i i t o the results needs td be determiiied arid noted. • 

6.3.3 Approval and Nofificafion 

This section of the NCAR is used to document verification and approval of the 
corrective action(s). Customer notification of the nonconfomiity and corrective 
action is also documented. 



SOP Code: ADM-CA 
Revision: 5 
Date: September 12, 2007 
Page 9 of20 

6.3.3.1 Supervisor Verification and Approval The supervisor of the person 
resporisible for performing the correcfive action(s) verifies, approves, 
signs, arfd dates the Report iiidicafing that the corrective action taken is 
acceptable. The supervisor may add comments. 

6.3.3.2 OA PM Verificafion and Approval The laboratory's QA PM verifies, 
f approves, signs, and dates the Report indicafing that the correcfive action 

taken is acceptable. The QA PM may add comments. 

- 'y \J ' ' ' ' ^yyy" ' ' f ' J i '~ ' ' f ' \ \ \ \} ' ' ' - '~-^ ' 'y \ ' ' yy [T'^^'MXA, / / 
-6.3:3.3 Ctistomer Notification j The appropriate bbxns chjecked byth'e Project 

\ J 
\ ' 

6.3.3.4 Project Manager Verificafion and Approval The Project Manager(s) for 
the affected samples, projects, and/or customers verifies, approves, signs, 
and dates the Report indicating that the corrective action taken is 
acceptable. The Project Manager also needs to retain records of pertinent 
customer communications. The Project Manager may add comments. 

IfjJyJ'̂ '̂ -
6.3.4 Filing /; ' 

6.3.4.1 Samples/Projects/Customers The original NCAR is placed in the 
project file with the original raw data. If more than one service request is 
involved, the service request or project file containing the original 
NCAR is noted on the original NCAR and photocopies are placed in the 

. . " ,;:. , ! other filesr'Aph'ptocop>;ottlie NCAR is retumed to the supervisor of the 
/1 /1 I j I: vdepartment affected b^ the noncphforinity.} Anotheri'plidtocopy of the 
.V y J ' \ J I I NCAR is given to the DAPMtoibeTi'led in ia corre'ctive.ac'tion file. 
' -zyy -zy-' y \,; iJ IML-J: : . L.^.r:zr' -vl u Li,'./ ',:,„'•-.:-• 

6.3.4.2 Systems The original NCAR is filed with the appropriate system, job, 
or client file. For example, an NCAR for a sample cooler problem would 
be filed with the daily temperature check logbook or with the sample 
cooler maintenance file. A photocopy of the NCAR is given to the QA 
EM for filing in.a corrective acfion file. , 

6.4 Aiidit..Fihdings. ;/"•:;-.;'• [ ;; y •z...r.-yj.. 

Audit findings, from either internal or extemal audits, are normally written out in some 
sort of an audit report by the assessor.; To document and track corrective actions to the 
findings from audits, the Audit Finding Response Form on page 16 may be used. 
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6.4.1 Audit Information In this top section of the Form, indicate who is to address the 
finding, the location where the fmding,wasdbsei-ved (e.g., which department), the 
date of the audit, a reference of some sort so that the finding and its corrective 
action can be tracked to completion, and the name of the assessor. 

6.4.2 Finding Identification by Assessor Indicate the specific QA system or SOP to 
which the finding pertains. For the description of the finding, copy the finding 
from the assessor's report. Either the lab's QA PM or the assessor may make a 

ir " , reconirriehdation of how'the finding could be corrected, i - - , . ,v 

'Jy'yzyi yuy'-yyjj:' ^ jyyyy^^ 
\\ 6.4.3 Correcfive Action by Laboratory I In this section;,either ! j \:s, \\ 

(a)iiescribe the corrective actioii thafwas taken td corre'ct'the firidirig and to 
prevent its reoccurrence and attach evidence that the corrective acfion has been 
implemented; or 
(b) describe a plan for correcfing the finding with a target compleUon date. 

Eventually, a description of the,corrective acfion will be filled in. The supervisor 
affected by the finding needs'tp.jverifyj and approve the corrective action and sign" 
and date. J ' ' ''̂ J\ J . ^~JJ 

6.4.4 Corrective Action Approval Both the laboratory's QA PM and manager need to 
verify and approve the corrective action and sign and date. 

6.5 Unacceptable Performance Testing (PT) Results 

/ - • • V . > : ^••~-\ - " ^ '•''. \ \ ' ' ' ' ' • • " v y ' " ' ' \ y • ' • " " ' • ' • ' H ' ' , ' \ ' . ' i 

, I Aniunacceptable PT rp'stilt isiactiially a' rioncptifprniity and as subh it is to be treated as 
\ , des(:nbed,iri this'SOPj startingwith a caus'e analysis (Section; 6.211). .The fpllowing list of 

checks may be helpfiil in determining the root cause. ~ 

• Check for typos or transcripfion errors, including if the PT vendor used the submitted 
result. 

9 Check for a calculation error. 
» , Check to niake sure the right units Nvereused. ; 
• Cheek if there is an error asspciated with a' dilufion, either a wrong dilufion was done 

or a wrong dilution was used in the calculafion. , 
e Check batch QC (namely, the method blank, the LCS, the MS, and the duplicate, 

DECS, or DMS) if these results were acceptable or if there was some sort of a trend 
or out-of-control result that would have an iinpact. 

© Check the analytical sequence (narriely, the calibration, CCBs, CCVs, etc.) if these 
results were acceptable or if there was some sort of trend. 

o Check the analytical sequence for possible carry-over cross contamination. 
o Check for process or procedure enors. 
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It is important to evaluate if the root cause for, an unacceptable PT result is also occurring 
with the analysis of custpmers' samples.' ,, ~ , 

The Performance Testing Report Form on page 17 may be used to document the 
investigation and corrective actions. 

7.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

The QA^PM is responsible for maintaining a file containing all completed NCARs. NCARs 
sho'uid'be.rej/iewe;d,iDefiddically by; tlieQ^^^ for patterns of persistence of specific pj-oblems. 
The GAS'Chief Quality Officer will review NpARsummary infomatiPii prdvidecl ;ifl the 
Qu^erly QA Rfepprt:tO-Management prepai^^by.eaclvlaboratory's ^Wj'M>vv H 

8.0 RECORDS 

8.1 A record of the idenfification of the nonconformity (from Section 6.1) needs to be made. 

8.2 The entire correction action process (from Section 6.2) needs to be documented. 

/yf '\\\ i| |! V, 
8.3 NCARs are to be archived per-the instriictions'in Section 6.3.4. 

8.4 Completed Audit Finding Response Forms (Secfion 6.4) are to be archived with the audit 
report. 

8.5 A record of the results of the investigafion into the cause of unacceptable PT results 
(Section 6.5)ris to be archived, with-the PXreport. 
^ \ Ŷ y \ . Z H li 1 ' .i - x \ ; i f.;-, •' l l 

9.0 REEERENtES ; ' \ ; 
.z/ y . J.! , \ \ ' 

I ,y 

'z ' -y 
^ . .,, , J f I L 11 'V̂ ; ! I ri // -̂x i,i ,_ 

9.1 - 2003 Nafidnal Environmental'Laboratory Accreditation Conference (NELAC) Quality 
Systems Standard. See Appendix A for pertinent text copied from the Standard. 

9.2 Department of Defense Quality Systems Manual for Environmental Laboratories, Final 
Version 3, January 2006. See Appendix A for pertinent text copied from the Manual. 

9.3 ISp/IECi 17025 :'2005(E),''|G%era Reqiiirerirî fits for Ihe Gompfetence of Testing and 
CaUbrafipriLaboratdnes.''See Appendix B. ' _ [ 

9.4 Standard Methods for the Examination of Water,and Wastewater, 20th Edition, 
American Public Health Associafion, Ariierican Water Works Association, and Water 
Pollution Control Federation, i998. Method 1020 B, Quality Control, Section 14. 

9.5 SOP for Preparation of SOPs, SOP Code ADM - SOP, Section 6.3.3.16; Corrective 
Actions for Out-of-Coiitrol Data 
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10.0 CHANGES FROM PREVIOUS REVISION, 

•î  Cover Page and title on Page^2 'SOP'titie changed 
o Section 1.0 First sentence revised; second paragraph revised 
"̂  Section 3.3 New term; subsequent Sections renumbered 
o Section 3.4 Second and third paragraphs are new 
» Section 4.0 Revised; former Section 4.1 moved to new Secfion 6.1; second paragraph is 

formerly Section 4.2 
First paragraph moved to^Secfiori 6.3_̂  ^ 
'Fdrrn(^rlyjSectidii'4.1'\; z f f- y f 
, New section--''' j j • v^ ii i':j''•"'"•' '; ,'-•,;-'• ''~""-'". )'{ 

Sectioni6.3 \X T:prm'erly Ifirst paragraph in Secfion 6.0; pa_ragrapli,revised\to include point 
numbering in first sentence 
Formerly Secfion 6.1 
Project Chemist changed to Project Manager 
Formerly Secfion 6.2 
In the example, "Corrective Action" changed to "Remedial Action" and 

Secfion 6.0 
Secfion'6.1 
Sectidn'6:2 

Section 6.3.1 
Section 6.3.1.8 
Section 6.3.2 
Section 6.3.2.2 

'Long-term" chariged'tp "Cprfective Action" 

• 

• 

Secfion 6.3.3 
Section 6.3.4 
Section 6.5 
Section 8.0 
Reference 9.1 
Reference 9.2 
Reference 9.3 

Formerly Section 6,i31! Ajj jj 
Formerly Secudii 6.5 - ' -
New section 
All new 
Updated 
Updated 
New _ .. _. 

NCAR Form on Page 15 i Updated î  '̂  If 
Performance Testing Report Fdnn on Page 17 
Appendix A Nevv 11 j i 
Appendix B New 

"New 
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T^BLE 1 

Deficiency Correction CKecklist 

Possible Problem 

Procedural Change 
rp~":Samplingv^ F' '^-^\ l''"-" ̂ '>i 'f. \ f'--'''"^•] 
^;-—.Sample HMiling;./i----:^-^ ,; r - . - i ; 

'^\Analytical^Rrocedurfe: ^Galculiations 
.J '̂-̂  J::ry-^ U [.,1 v>, M ZZ^Z- ' i 

Data Reagents 
Equipment 
Calibration 
Maintenance 

,_, Methodology 
Blunder / / \ \ 

J "J-
% : ' i i f 

i; 

'"••"1 

A 

* 

\ J%. ii 

* 

* 

B 

* 

y j . f 
yy: 0 

* 

* 
* 
* 
* 

* 

A = The measurement process is in control, but the results 
are questioned or are questionable. 

/ • ' B : V The measureirient process isTPtit-Gf-control, 

'•' ] ] \ i y \ \ \ h---- ' f il H i • --' y f j 
/ / v'.|| I 

U !• 
• v \ 1 

/ ,• 
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TABLE 2' 

Examples of Gohimon Remedialand'Corrective Actions 

OC Activity 

Initial Instmment Blank 

Initial Calibration ' • 
Standards 

Example Acceptance Criteria Example Remedial and Corrective Actions 

Instmment response < MDL Prepare another blank. If same response, 
determine cause of contamination: 

\ \ > ) ^ 

w i I r< 
Correlation coefficient '-
>0.995;%RSD<20 

reagents, environment,, mstmment or 
,.'• //AV, i j f ] \ \ / / 

, equipment-tailure,_etc.'/ 
I i /-::"3i:\ I y y y ) ' ' 
II ft \\ ; I ',,\ i ; 

Reanalyze Standards. Ifsfill' 
unacceptable, remake standards and 
reanalyze. 

Initial Calibrafion 
Verificafion Standard 
(ICV) 

± 15% of expected value 

/ / ' \ - > • ! 

[X n 
' V , fl 1:1 

Reanalyze ICV. If still unacceptable, 
remake and reanalyze inifial calibrafion 

V'i standards. If still unacceptable, use new 
'/' primary standards to make new calibration 

standards and recalibrate. 

Confinuing Calibration 
Verificafion Standards 
(CCV) 

Method Blank 

± 15% of expected value 

^^MDL:or<MRL 

Reanalyze standard. If still unacceptable, 
recalibrate and reanalyze samples from 
last acceptable CCV. 

Reanalyze the method blank. If still 
unacceptable, deiterriiirie source of 
cdntariiinatidn. If necessary, reprocess the 
batch of samples. 

Laboratoiy Control Sample ± 10% of expected value 
(LCS) 

Reanalyze LCS. If still unacceptable, 
reprocess the batch of samples. 

. . ^ v . i - ^ J l - ^ . * . W . l l 
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NONCONFORMITY 

/'•" ^N //\\ fy ^'\ 
Nonconfot'initv'ahd Corrective Actiiim Report 

Vv J J J J NCAR No. 

PPJC>C!-I)U1{I; ( S O P o r Mi:i i ioi)): KVI:N r DATI:: 

EVENT: • Missed Holding Time • QC Failure • Lab Error (spilled sample, spiking crror̂  etc.) 
• Metliod Blank Contamination [ J Logiti Error Q Project Management Error 
r~l Et|uipmenl Failure O Unacceptable PT Sample Result 
• SOV Deviation D Other (describe): 

SAMPlJESTlP^btEGTST^USTGiMERS'/ SA'STEMS, A F F E C T E D i 

y 
ly ''\ f 

DETAILED DESCRIPTION 

ORIOINATOR: 

PuojiiCT MANACit:it(s): NoTii'iiiD MY:. Mfkli 
DATE: 

DATE: 

CORRECTIVE ACTION AND OUTCOME ̂\U ^ 
Rc-eslablishmenl ol" conrorrh ily musl be demonslraleU and documehted. Describe the sleps that were laken, or are planned to be taken, 
to correct the particular Nonconfonnity and prevent its reoccurrence. Include Project Manager instructions here. 

./JjfJ^. y y 
1 ithe^Analvtica - ^ i r - .n. '';;\, 

Is the dka to-be flagged^in |the>-Anaiytical^epprt with an^appropriate .qualifier? |T] No 'D/^esy 

APPROVAL ANq^NoiriiFieATipN yyj Zi LJ 
y ij^^fL 

Super\'isor Verification aiid Approval of Cprrective Action 
Comments: 

Q/V PM Verification and Approval of Corrective Action 
ConimenLs: 

Date: 

Date 

Customer Notified 1 
Project Manager:: 

Comments: 

niX \\J''JyJ-%Jy WyJJ\JJ]J^J\\ \\ \ r^ \ f~J 
tledby[i,,Telephone'OFax EJ^EJmail Q^Nairative Q] Not notified k::^ li ' 
enVcrification'and Approval of Corrective Action. <'rr>' ,: - -i L'— ' -̂ -_! ^ Date: 

. j - ' - z ' z - y ^ 
(Attach record or cite reference where record is located.'); 

Original: QA I'M' ' 

NCAK :oo7(iiK,- * i \nm-i 
Page I ot" 1 Photocopies: Supervisor and Cu.stomcr File 

File Nnine: NCAR 2i'i(i7,doc 

file:///nm-i
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A U D I T FiNbiNG J^ESPONSE F O R M 

To-

Finding Reference; 

Locatioii:-"'i-' I J " Z \ 

v\ '^ir^;-Audit Date: 

Assessor: 

FINDING IDENTIFICATION BY ASSESSOR 

QA System or SOP Affected: 
Description of Eindinf": 

' - - f f -^J f y - ' y . 
-~yy j - j y - n f 

i r ~ y \ !i 
\ ^ . y j 11 

" " • ^ > , 

. J 1 

The following action is re^commended to correct^this 
U U \ l ^zyyy LJ LJ \A 

w y-'-
r , i 1 

Iftnding 

^ — 1 k 

rn 
and 
...s:\ 

-i-r-' MX T-
\ // \\ t 

prevent recuirence 
U L J VA LJ 

"""X^ 
—ŷ  
: \ \ 

\^ 

\:\ / / 

w/ 
''-

1 
CORRECTIVE ACTION BY LABORATORY 

Describe the corrective action that was taken to correct this finding and to prevent recurrence and 
attach evidence that the corrective action has been implemented. 

, • -r"^ rA, V\ ^t --::."^ ' 

«Alternatively, describe a plan for correcting theNfindihg with a target completion datie.>> 

J"JJ\ Ĵ  f J 

Proposei i B y ^ ,/'••'"' '••• \ i A i (I 'Date:-7\\ 
IHj^X I! 1, l.I Supervisor "Verification and Approval of Corrective Action:' 

• ^ \ \ ,' J \ \ ' J I I ^ f \ •! • I 1 • • I i L I - - .^ J I I 

zsn \ \ i I l i ,//T-, ,1 

u 
CORRECTIVE ACTION APPROVAL 

^„l U vJ U VJ, L - _ l . ,J 

The corrective action taken is Acceptable/ Not Acceptable. 

QA PM Verification and Approval of Correcfive Acfion: 

Lab. Mgr Verification and Approval of Corrective Action: 

Date: 

Date: 

(f 
- y y -

ii 
fi : 

: -' 
fJ ' 
.1 \ I 

M • " ' : • • • ) " 

ji y ~ J , 
' . ' • L -

, 1 V ^ '-

li J w 
- , : . •.-' ' 1 l „ 

\r"" i 
- . ) - . . f . : : . • - ; • 

Audit Finding Kesponse Fomi.doc 3/26/2004 
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J ' V- yy. (c y'\ Pe rfio rm a n ce''^e st i n grĵ e po rt 
PT'̂ Studly [fill/in sttidy nurnt?^er] 

Laboratory's Response to "Not Acceptable" Result 

JPT Sample; 

Method Description: 

Analyte;c~N - - x \ / \ rr-^^\ Tr^-A^ 171 1 f iTD crrr ff\ 
Repoked^^aiue:-^'''' [ ( \\ J...J)J J ' |1 JJJ \J-JJ JJJ 
Assi'gned Value: "̂ ô  ^ U U W l ,J U J J V\ Ti 

Acceptance Limits; 

NCAR Reference!: 

Response; (Description of laboratory's investigation and corrective actions.) 

llJk 

f J \ 
W.^ff j~-.yf 

W 

•:~3 r 

= 1 i 

v ^ , 1 

f J 

ii yyMfyff^yfyfy 
'(juali'tyfî ssiiraice-Progî  'I !| \ \ U, ) j \ \ __ ij__ Date \\ lj 

J l i J\ 

• y ' - ^ \ i 1 " v ,// 

Not Acceptable PT Rehouse Form 2007,doc 9/11/2007 

file:///J-JJ


SOP Code: ADM-CA 
Revision: 5 
Date: September 12, 2007 
Page 18 of20 

' . - - " ' f . ' . [ 

r Appendix A , , 
Pertinent Text Copied from 

2003 NELAC Standard (Reference 9.1) and^he DoD Quality Systems Manual (Reference 9.2) 

Control of Nonconforming Environmental Testing Work (NELAC Section 5.4.9; DoD Section 4.9) 

.1 The laboratory shall have a policy and procedures that shall.be implemented when any aspect of its 
environmental testing work, or the results of this work, do not conform to its own procedures or the 
agreed requirements'of the client. The policy and procedures shall ensure that; 

a) the responsibilities and authqrities'forithe rfianagement of nonconforming work-are,designated and 
actibris (including halting of workiand withholding of tbst reports,|̂ as necessary,)iare definedind taken 
when noiicohlcii^iTiing'^orkis^ldentified; I r X^ js i j [j , y :_ : ; ^ : j 'x,^ ;;: 

b) an evaluation of the significance of the nonconforming work is made; 

c) corrective actions are taken immediately, together with any decision about the acceptability of the 
nonconforming work; 

d) where the data quality is or may be impacted, the client is notified; and 
fz' J i\ {f'-y. 

e) the responsibility for authorizing the resumpti6r;| pfiwork'is defined. 

.2 Where the evaluation indicates that the nonconforming work could recur or that there is doubt about 
the compliance of the laboratory's operations with its own policies and procedures, the corrective 
action procedures given in [NELAC 5.4.10; DoD 4.10] shall be promptly followed. 

Corrective Action (NELAC Section 5.4.10; DoD Section 4.10) 

.1 General 

The'iaboratory shall establishlajpolicy and procedure!and^shalKdesjgnate,appropriate,autho^^ for 
implementing corrective action when hqricbnformirig wdrkbrdepartijres ifrjom the policies and procedures 
in thequality system or|technical! operations have been identic | ! - ; ^ 

.2 Cause Analysis 

The procedure for corrective action shall start with an investigation to determine the root cause(s) of the 
problem. 

.3 Selection and implementation of Corrective Actions 

Where corrective action js needed, the laboratory shall identify ppfenti^l cprrective actions. It shall select 
and implement the action(s) most likely to eliminate the problem arid to prevent recurrence. Corrective 
actions shall be to a degree appropriate to the magnitude and the risk of the problem. The laboratory 
shall document and implement any required changes i-esulting from corrective action investigations. 

.4 Monitoring of Corrective Actions 

The laboratory shall monitor the results to ensure that the corrective actions taken have been effective. 

.5 Additional Audits 

http://shall.be
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Where the identification of nonconformances oi;'cieparturesCcasts doubts on the laboratory's compliance 
with its own policies and procedures, or on its compliance with this Standard, the laboratory shall ensure 
that the appropriate areas of activiiy,are'.audite,d inaiccordanc^^.with 4.13 as soon as possible. 

.6 Techn i ca l Cor rec t i ve A c t i o n 

a) In addition to providing acceptance criteria and specific protocols for corrective actions in the Method 
SOPs (see 5.4.1.1), the laboratory shall implement general procedures to be followed to determine when 
departures f rom documented policies, procedures and quality control have occurred. These procedures 
shall Include but are not l imited to the fol lowing: 

i! ' f \ h ' ' ' ' ' ' ' f \ f y ' ' ' ' ' J \ J ' ' ' ' J j ' ' ' J \ \ ' \ r'j----''--^ I (•'•-' .4v, |"f""̂ '"̂ 'i'~̂  v \ - J 
• . . 1 ) identify the individual(s) responsible'for, assessing each QCdata . t ype ;—• ' ' \ . / / 

J 2) identify'the iridi.vldual(s) responsibleNforLinitlatingrand/or redommending corrective actions; 

3) define how the analyst shall treat a data set if the associated QC measurements are 
unacceptable; 

4) specify how out-of-control situations and subsequent corrective actions are to be documented; 
and 

J. J l\J'J^ 
5) specify procedures for management (including ,the quality manager) to review corrective action 
reports. .'''/ "V'J! \,' ' [ • • - : J 

DoD QSM Clar i f i ca t ion B o x 19: 
A u d i t s - Cor rec t i ve A c t i o n : Managers, including the quality manager, are also responsible for acting upon 
corrective action report reviews. Furthermore, managers are ultimately accountable for the follow through, 
verification, and evaluation of these corrective actions. 

Mon i t o r i ng o f Correct ive 'Act ionsr jHIs for ica l corrective actioi iTeports should be periodically reviewed to 
Identify long-term trends oV.]recurririg problems.! !{ ^1 J z "• \ \ \ ' I ! I / / W ' ] 

• \ •'•; V'v /•'/ i i '',\. 1 j ! '' i i ' •/ ' ""'""•' I ' ' f^' • '•• • I 
R e g u l a r Riiaview: Al l opera t ions shal l be systemat ica l ly and thoroughly rev iewed at regular intervals (at least 
annually) to: 

• Obtain input on the laboratory's operations: 
• Determine what considerations need to be given to input (from reviews); and 
• Determine how corrective action(s), if necessary, shall be carried out. 

Reference: AmericanjSdclety for dua l i ty Control.; 1991. Q2 - Quality Managementjarid'Quality System 
Elements for Labora tor ies^ gu ide l ines . ' i j •?.!! •' l " ' y y . ,''•'! i! i ; •"- s! ;! 
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Appdiidix B 
, Pertinent Text:Ci3pied .from j 

ISO/IEC 17b25!2b05(E) Statidard (Reference 9.3) 

4.11 Corrective action 

4.11.1 General 

The laboratory shall establish a policy and a procedure and shall designate appropriate authorities for 
implementing,:corrective.actlon when nonconforming vyork or departures:from thepplicles and procedures 
in the management system ortechnical operations 'haVeJjeen identified/ \ \ ;. , ' ; v., / 

; ' " ' [ "̂  ••, 11 '-' ' ' M \ N I i i ' ' I / • " : , _ . \ i ; \ ,, i 
NOTE A problem with the managernent system or with the technical operations of the'laboratory may be identified 
throiTgh a variety of acfivitiesT such as control'of nonconforming"work, infernalor exte'fnai audlts,^management 
reviews, feedback from customers, and from staff observations. 

4.11.2 Cause analysis 

The procedure for corrective action shall start with an investigation to determine the root cause(s) of the 
problem. 

/fi ir^ J \ - J ' 
NOTE Cause analysis is the key and sometjmes the^rnost difficultpart in the corrective action procedure. Often the 
root cause is not obvious and thus a careful'analysis of all potential causes of the problem Is required. Potential 
causes could include customer requirements, the samples, sample specifications, methods and procedures, staff 
skills and training, consumables, or equipment and Its calibration. 

4.11.3 Selection and implementation of corrective actions 

Where corrective action is needed, the laboratory shall identify potential corrective actions. It shall select 
and implement-the action(s) most likely to elirninate the problem and to prevent;recurrence; 

Corrective actions sfjall be to a degre'e appropriate'tp, the rha'gjnitude and the risk of the problem. 

The laboratory shall document and implement'ariy requifed changes resulting from corrective action 
investigations. 

4.11.4 Monitoring of corrective actions 

The laboratory shall monitor the results to ensure that the corrective actions taken have been effective. 

4.11.5 Additional audits ^,- ' i . y ') L . i! 

Where the identificatibh of ndncoriformities or departures casts doubts on the laboratory's compliance 
with its own policies and procedures, or on its compliance with this International Standard, the laboratory 
shall ensure that the appropriate areas of activity are audited in accordance with 4.14 as soon as 
possible. 

NOTE Such additional audits often follow the implementation of the corrective actions to confirm their effectiveness. 
An additional audit should be necessary only when a serious issue or risk to the business is identified. 




